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PROJECT 7488 

WOODWARD-CLYDE FEDERAL SERVICES 

WCC 22668E/WCFS 4020 

GROSS ALPHA, BETA ANALYSIS 

CASE NARRATIVE. 

ABNORMALITIES N/A 

Instrumentation - 
Procedural - 
Sample Collection - 
Sample Storage - 
Sample Preservation - 
Containers - 
Holding Times - 
Other - 

If problem or abnormality, explain below 

PROBLEM 

. 



PREPARATlON OF GROSS ALPHA, BETA CALIBRATION STANDARDS 

(1 /S[?O 

D i s s o l v e  30 g r a m  of Na2S04 i n  1 l i t e r  o f  de i on i zed  water. 

P i p e t  0 ,  . 5 ,  1.0, 2.0, 3 . 0 ,  and 5 .0  a1 o f  the  s o l u t i o n  i n t o  t a red  
coun t i ng  p l an che t s  and d r y  the  s o l u t i o n s  under t he  hea t  l a r p s .  

Add 10 a1 of Ar-241 s tandard  s o l u t i o n  t o  each of t he  p l an che t s  and dry  
them aga in .  

I g n i t e  the  p l anche t s  i n  the  muf f le  f u rnace  a t  500 deg. C f o r  15 minutes. 
A f t e r  c o o l i n g ,  weigh the  p l anche t s  and determine t he  t o t a l  r i l l i g r a a s  of 
s o l i d s  on each p lanchet.  

Repeat the  above procedure with  a second s e t  o f  p l anche t s ,  but  
s u b s t i t u t i n g  the Sr-90iV-90 s tandard  s o l u t i o n  f o r  t he  Ar-241 s o l u t i a n .  

Count the  Am-241 p l anche t s  f o r  15 r in .  a t  t he  a lpha  p l a teau  of t he  NHC 
counter  and a t  the  beta  p l a teau  of t he  Canberra  counter.  

Count the Sr-90/Y-90 p lanche t s  f o r  15 r i n .  a t  t h e  be ta  p l a teau  o f  the  
Canberra  counter.  

Record the  data  and submit i t  f o r  coaputer  p r o ce s s i n g  t o  determine the  
c a l i b r a t i o n  f a c t o r s  and instrument  equ iva lency  f a c t o r s ,  





U.8. Environmontrl Protoction Agony 
Environmontrl Monitoring Syatoma Lobratoy-bo Vogra 

NUGlOar Radiation A08088mOnt Oividon 

Caltbr8tiori CeftifiCatO 

Description 

Measurement Acrtvrty of prlnclpal rrdronucltdo 

Acttvlty of drughtrr rrdronucltdo 

Mnhad of ~O~SUIO(IWM 

The m v i t y  of the prlmary solution was meamred using 

Tim actlnty of the h l u t i a n  was measured us- l l q u d  
scultlllatl~ count-. 

four p1 coulcldence and antl~lncldence axntlng. 
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H-ORDER REGRESSION 

DEGREE OF EQUATION72 
NUMBER OF KNOWN POINTS76 
X,Y OF POINT170,1.35 
X,Y OF POINT2314.9,2.30 
X,Y OF POINT3729.9,2.65 
X , Y  OF POINT4360.3,2.98 
X,Y OF POINT5788.8,3.87 
X,Y OF POINT67144.9,5.58 

CONSTANT = 1.654 16303 
lDEGREE COEFFICIENT = ,0243365531 
2DEGREE COEFFICIENT = 1.6646u348E-05 

' COEFFICIENT OF DETERMINATION (R-2) = .973354638 
COEFFICIENT OF CORRELATION -- .98658737 
STANDARD ERROR OF ESTIMATE = .307699231 

INTERPOLATION: (ENTER -9 TO END PROGRAM) 
x= 7 

I 

, & 1.6541633 
x= 329.9 
Y= 2.39670171 

x= 760.3 
Y= 3.1821716 I 

x= 788.8 
V= 3.94649249 

X= 3144.9 
Y= 5.53000091 



RUN 
NTH-ORDER REGRESSION 

SREE OF EQUATION32 
NUMBER OF KNOWN POINTS36 
X,Y OF POINT170,1.21 
X,Y OF POINT2914.6,1.24 
X,Y OF POINT3729.4,1.27 
X,Y OF POINT4360.9,1.29 
X,Y OF POINT5~90.1,1.4 
X,Y OF POINT67144.7,1.36 

CONSTANT = 1.20194501 
~ 1DEGREE COEFFICIENT = 2.72472385E-03 

2DEGREE COEFFICIENT = -1.OBS20206E-05 

COEFFICIENT OF DETERMINATION ( R T )  = .876780441 
COEFFICIENT OF CORRELATION = .936365549 
STANDARD ERROR OF ESTIMATE = .a327729078 

INTERPOLATION:(ENTER -9 TO END PROGRAM) 
x= 70 

1.20194501 B -14.6 
Y= 1.2394 1276 

I 329.4 
Y= 1.27267184 

X= 760.9 
I Y= 1.32765261 

x= 790.1 
Y= 1.35934582 

X= 3144.7 
V= 1.Z6899197 

1 X= 7-9 



GREE OF EQUATION72 
NUMBER OF kNOWN POINTS96 

X,Y OF POINT2914.9,2.58 
X,Y OF POINT3?29.9,2.74 
X,Y OF POINT4360.3,4.23 
X , Y  OF POINTS788.8,5.38 
X,Y OF POINT6-144.9,7.77 

X,Y OF P O I N T ~ ~ O , ~ . ~ ~  

CONSTANT = 1.82960041 
h lDEGREE COEFFICIENT - .0373611964 

2DEGREE COEFFICIENT 2.57012399E-05 

COEFFICIENT OF DETERMINATION ( R Y )  = -996216568 
COEFFICIENT OF CORRELATION = .998106491 
STANDARD ERROR OF ESTIMATE = .176038365 

> 

INTERPOLATION:(ENTER -9 TO END PROGRAM) 
x= 90 
Y= 1 . 8296004 1 
X= -14.9 e= 2.59198817 

929.9 
Y= 2.96967735 

X= 360.3 
Y= 4.17393258 

X= 988.8 
Y= 5. z4994024 

x= 9144.9 
Y= 7.78286126 



u 

I 

RUN 
NTH-ORDER REGRESSION 

DEGREE 
NUMBER 
X,Y OF 
X,Y OF 
X,Y OF 
X,Y OF 
X,Y OF 
X,Y OF 

OF EQUAT I ON32 
OF kNOWN POINTS-6 
POINTl30,l.l1 
FOINT2714.9,l. 18 
FOINT3329.9,l. 24 
POINT4-60.3,l- 3 1  
FO I NT!V88.8,1.35 
FOINT67144.9,1.41 

CONSTANT = 1.12058722 
EGREE COEFFICIENT = 3.92873651E-03 

COEFFICIENT = -1.35156447E-05 - 
COEFFICIENT OF DETERMINATION ( R ” 2 )  = -991826348 
COEFFICIENT OF CORRELATION SI .995904789 
STANDARD ERROR OF ESTIMATE = .0130109728 
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PROJECT 7488 

WOODWARD-CLYDE FEDERAL SERVICES 

WCC 22568E/WCFS 4020 

GROSS ALPHA, BETA ANALYSIS 

BLANKS DATA FOR THE NMC +1 GAS FLOW PROPORTIONAL COUNTER (ALPHA) 

TYPE OF BLANK Empty planchet,  wash 3 ml nitric ac id  into planchet  
with deionized water 

Sample Blank Count Detn 
Control Y's 
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PROJECT 7488 

WOODWARD-CLYDE FEDERAL SERVICES 

WCC 22668E/WCFS 4020 

GROSS ALPHA, BETA ANALYSIS 

BLANKS DATA FOR THE CANBERRA THIN WINDOW GAS FLOW PROPORTIONAL 
COUNTER (BETA) 

TYPE OF BLANK Empty planchet, wash 3 ml nitric acid into planchet 
with deionlzed water 

Sample Blank Count Detn 
Control #'s 

a 



PROJECT 7488 

WOODWARD-CLYDE FEDERAL SERVICES 

WCC 22568E/WCFS 4020 

I 

GROSS ALPHA, BETA ANALYSIS 

I I 

I I 

I I 

LAB REPLICATES DATA 

Sample Count times 60 minutes in each detector 
Background Count times 500 min.-Canberra 480 mi&- NYC nl 
Acceptance Criteria No more than 5 out of 100 duplicate analyses should 
differ by more than the interval defined by the counting error calculation 

NMC #l 
Gross Alpha 

Date 1st Run 2nd Run Mean 

Canberra 
Gross Beta 

1st Run 2nd Run Mean 



Results 

Date - 

PROJECT 7488 

WOODWARD-CLYDE FEDERAL SERVICES 

WCC 22568E/WCFS 4020 

GROSS ALPHA, BETA ANALYSIS 

CONTROL SAMPLE ANALYSIS DATA 

Gross Alpha detector NMC #1 
Gross Beta Detector Canberra 
Control Sample. EPA Am-241 std, ampuole no. 2344-2, and EPA Sr-90/Y-90 
std, ampuole no 2464-1 See attached preparation procedure 

Control Sample Known Activity 465 pCi/l gross alpha 4260 pCi/l gross beta. 
Acceptance criteria No more than 5 out o f  100 analysis values should differ 
from the known value by more than the interval defined by the counting 
error calculation 

Gross beta 
Result ,DCi/l 

. 
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NEW REQUEST 

- 

ALPHA/BETA COUNT 

D I G  

MTX 

CODE 441 EPA 900.0 

I I I 

Calibration: Blanks: 

I '  - 
1 0  - I l o 2  

GROSS ALPHA-BETA 

11-14-1990 # 9 , 2 8 3  K232/90 

WATER 
FOR LYNCH 
PROJECT 7488 
'CE: 8 $ 114 40 EA. 

,FAL PRICE: $ 228.80 

Factor: jPCd&lt 

AREA 7 H20 AREA 5 RAD TOTAL BASIS DUE BY: 11-15-90 4PM 
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wdwardma*conwttants 
Stanford Place 3 Suite 1 WO 4582 South ulster Street Parkway 

(3031 694 2770 Denver Colorado 00237 

m i I 
I I I 

Chain of Custody Record 
coc4 @&/ 

I /  

/' 

m-. TOTAL WUMBER 
Of CONTAINERS , 1 

In I RLMARKS 
(kmeh pr.wnrcion 

s 
I 

I I DATWTIME IRLCEIVED B Y  



Thenno Analytical Inc 

a 

, o  

e TMA/Norcal 
2030 Wright Avenue 
P 0 Box 4040 
Richmond CA 94804-0040 

(415) 235-2633 Fax No (415) 2350438 

May 31, 1991 SENT TO FAX NO. 303-740-2705 

Ref Report No -027-A 
Woodward-Clyde Sub-contract No 1033 
TMA/Norcal NO-00-000-525 

Hr Sce-Te Soca 
Woodward-Clyde 
Stanford Place 3, Suite 612 
4582 South Ulster Street Parkway 
Denver, CO 80237 

Subject Radiological Analyses of Water Samples from Rocky Flats, Report RF027 -A 

Dear Mr Boca 

Two water samples from the Bench Scale Project at Rocky Flats were analyzed for 
the radionuclides requested on each 03CWC1005 had 
a low yield and the results do not pass the MDA and yield requirements The 
analysis would have been repeated but, unfortunately, only a 1-gallon sample had 
been received 

The 23sPu analysis from No 

We usually receive 3 gallons per sample for these analyses 

The results for two gross alpha and beta analyses, two isotopic uranium, one 
239Pu and two 241Am analysis are given in the attached table The data package, 
prepared according to G W S P  protocol, will be sent when it has been prepared for 
the other samples in the processlng group 

Please contact me if you have any questions 

Thank you for allowing TMA/Norcal to be of service 

Sincerely, 

Robert A Wessman, Manager 
Nuclear Projects 

RAw/ss 

Enclosures Data Table 



” 

TMA I D 
Cust  I D 
Coll Date 
Analys 1s 

Gross Alpha 
Gross Beta 
U-233,234 
U-235 
U-238 
P~-239,240 
Am-241 

0000-0525-003 
03 CWC 1005 
28 -NOV- 90 

pCi/L +/- 2 u MDA - - - - - - - - - - - - - - -  - - - -  
2 653 3 216 I 3 9 
5 832 2 409 I 3 4 
4 015 0 987 I 0 22 
0 113 0 112 I 0 26 
3 222 0 852 I 0 22 

0 031 0 015 I 0 014 
I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  

0000-0525-004 I 
04 CWC 1006 I 

pCi/L +/- 2 0 

07 DEC-90 

- - - - - - - - - - - - - -  
1 881 3 369 
4 095 2 332 
4 649 1 261 
0 361 0 288 
4 649 1 261 
0 024 0 010 
0 012 0 004 

MDA - - - -  
4 7  
3 5  
0 39 
0 34 
0 28 
0 008 
0 003 



TEL No 5102350438 Mar 0 6 , 9 2  1 1  32 P 01 

DATE - 3/6 /??2 

PAX NO: 

T U  NO: 

3 0 3 -  699 - 3946 

I 

I 



I L L  NO 

Rocky Flats Analyticrl 3teport ED327 

Pond Samples 

5102350438 Mar 06192 11 32 P 02 

FUb-7 16, 1991 

irra/lyorc.l 

T U  I. D. 0000-0525-001 
CUSt. 1 . D .  01 cwc 1001 
Colla Date 13 -NOW90 

Analyela 
-.I------ 

Crosa Alpha 
Gross Beta 
U-233,234 
u-235 
11-238 
Sr-89,90 
Pu-2 3 9 , 2 4 0  
h - 2 4 L  
c8-13 7 
Iritium 
Re-226 
CP-214 

pCi/L +/- 241g 
-------ccI--_ 

6.679 3,193 
3.542 1.198 
3.826 o.oari 
0.171 0.225 
2.645 0.742 

0.011 0.009 
-0.001 0.009 

1 
I 
I 

HDA I 
-I_- 

3.770 
1 a570 
0.220 
0.266 
0.220 

0.008 
0.012 

OOOQQ525-002 
02 CWC LO03 
20-NQv-90 

pCl/L +/- 2ate 
-----I---- 

5.801 3,934 
3.382 2.330 
3.067 1.053 
0.083 0.162 
3.339 1.073 

I 
I 
I 

IDA I 

4.110 1 
3.270 I 
0,338 I 
0.384 I 
0.318 I 

-u-- 

0.012 0.008 0.007 
0.000 0.005 0.006 



Thenno Analytical Inc 

e TMA/Norcal 
2030 Wright Avenue 
P 0 Box 4040 
Richmond CA 94804-0040 

(415) 235-2633 Fax No (415) 235-0438 

February 16, 1991 

Ref Report No RF027 
Woodward-Clyde Sub-contract No 1033 
TMA/Norcal NO-11-188-525 

Mr Steve Boca 
Woodward-Clyde 
Stanford Place 3, Suite 612 
4582 South Ulster Street Parkway 
Denver, CO 80237 

Subject Radiological Analyses o f  Water Samples from Rocky Flats, Report RF027 

Dear Mr Brooman 

Two water samples from the Bench Scale Project at Rocky Flats were analyzed for 
the radionuclides requested on each The data package has been prepared, 
according to the GRRASP protocol The document inventory and the data package are 
enclosed 

Both copies of the electronic deliverable diskettes have been forwarded to EG&G 

Please contact me if you have any questions 

Thank you for allowing TMA/Norcal to be of service 

Sincerely, 

Rgbert A Wessman,. Manager 
Nuclear Projects 

RAw/s s 

Enclosures Data Package 



Rocky Flats Analytical Report RF027 

Pond Samples 

EG&G/Rocky Flats Bench Scale 

Radiological Report 

Collection Dates 11/13/90 - 12/07/90 

February 16, 1991 

TMA/No r cal 

Document Inventory 

SECTION 1 Case Narrative 

SECTION 2 Data Reports 

SECTION 3 Quality Control Summary 

0 Appendix A Chains of Custodies 

Appendix B 

Appendix C Raw Data Sheets 

Appendix D 

Copies of laboratory notebook sections 

Quality Control raw data sheets 

1 



Rocky Flats Analytical Report RF027 

Pond Samples 

1 Case Narrative 

February 16, 1991 

TMA/No r cal 

Table 1 contains a list of samples analyzed along with collection dates and 
analysis dates 

GENERAL - The two samples, listed on the Chains-of-Custody for this report, were 
labelled TMA/Norcal group 525 The samples were processed with another group 
(No 582) of Rocky Flats water samples in order to satisfy GRRASP protocol 
requirements in the most expeditious manner 

Sample 525-1 and 2, which are expedited gross alpha and beta samples, from the 
bench scale project at Rocky Flats, were processed with this group for U, Pu, and 
Am Samples 525-1 and 2 are the only samples in this process group for which 
gross alpha and beta results are required To satisfy GRRASP protocol, three QC 
samaples were processed alongside The results are being reported along with the 
applicable QC results 

Curium-244 was requested on one sample in Group 582 It was processed by our TP 
procedure 
The analysis data are labelled TP (for Trans Plutoniums) To satisfy GRRASP 
protocol, three QC samples were processed as TP, 1 e,241Am, 244Cm 

Americium-243 tracer is used and 241Am is analyzed at the same time 

The samples were processed concurrently through the radiochemistry procedures, 
etc The internal QC analyses applies to all samples analyzed This sample 
group was processed under the GRRASP protocol 

CHAINS-OF-CUSTODY - The analyses reported herein were requested on the following 
Chain - of - Custody documents 

wc - 001 
WC - 005 

SAMPLE VOLUME SHORTAGES - There were no shortages 
MISSING SAMPL ES - All samples were accounted for 
LEAKIN G SAMPLE - There were no leaking or damaged sample notations 

SAMPLE COLLECTION DATES - A discrepancy was found on 582-76 The collection date 
was 10/5/90 on the Chain-of-Custody but, 9/5/90 on the bottle label The date 
10/5/90 was taken as the correct value It was consistent with the other samples 
for this group 

2 



Rocky Flats Analytical Report -027 

Pond Samples 

0 '  
I I 

February 16, 1991 

TMA/No r c a 1 

-LE P W T I O N  - None of the samples were considered to have a significant 
amount of insoluble material, which required filtering before analysis 

BOLDIN G T m  - All collections were made on 11/13/90 and 12/07/90 
all of the analyses have been made well within the 180-day maximum requirement 

Therefore 

patrix P roblems - No particular problems were observed which could be attributed 
to sample matrix effects 

A1Dha. Beta Analv seq - No abnormalities were observed, except as follows 
Sample 525-2 was reanalyzed Smaller than standard 0 3 L aliquots were 
taken to reduce the heavy salt residues Even so, there were heavy solids 
on the counting planchet and, therefore, the required RDL could not be 
achieved in such cases 

525-2 0 150 L 144 mg 4 3 

The following samples had heavy salt residues, greater than 150 mg but, 
the MDA's were greater than the RDL of 4 pCi a/L but C4 pCi /3/L The 
following all had 0 3 L aliquots and greater than 150 mg residues but 
such low activity that analysis of smaller aliquots would have given less 
accuracy and the MDA would still exceed the RDL's 

525-1 272 mg 4 2 
525 - 225 264 g (replicate of 525-1) 3 2 

Y Analyses - No abnormalities were observed 
analyses was 60 k 12% (1 0 )  

The average yield for twenty seven 
The lowest was 35% and the highest 88% 

?u Analyses - The average yield for twenty-six analyses was 59 k 15% (1 o) 
lowest was 32% and the highest was 84% 
bench scale samples is as follows 

The 
The only abnormality applicable to the 

582-222 P u - This analysis had a low yield (4 %) Solutions from the 
analysis were combined and reprocessed A better yield (31 %) was 
obtained and the MDA was satisfactory (0 02 pCi/sample) for a LLCS 

3 



Rocky Flats Analytical Report RF027 

Pond Samples 

Am or TP Analyses - The 243Am tracer yields of the twenty-two Am and 4 Am-Cm 
analyses averaged 59 f 16% The only 
abnormality applicable to the bench scale samples is as follows 

The lowest was 31 % and the highest 95 % 

February 16, 1991 

TMAflo r c a 1 

- The 241Am energy region on the alpha spectrum was not well 
resolved from the 243Am tracer peak region The sample plate was recounted 
with an improved spectrum The results for 241Am and 244Cm on the original 
count, were, however, in good statistical agreement with the final count, 
which was reported This sample turned out to be a U C S  

4 



I Rocky Flats Analytical Report S O 2 7  I February 16, 1991 1 
Pond Samples TMA/Nor c a1 

TMA I D 0000-0525-001 I 0000-0525-002 I 
Cust I D 01 cwc 1001 I 02 CWC 1003 I 
Coll Date 13-NOV- 90 I 20-NOV-90 I 

Analysis 

Gross Alpha 
Gross Beta 

- - - - - - - - - - -  

U-233,234 
U-235 
U-238 
Sr-89,90 
P~-239,240 
Am- 241 
CS-137 
Tritium 
Ra-226 
Cm- 244 

pCi/L +/- 2sig - - - - - - - - - - - - - - -  
6 679 3 593 
3 542 1 198 
3 826 0 984 
0 171 0 225 
2 645 0 742 

0 011 0 009 
-0 001 0 009 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

pCi/L +/- 2sig I - - - - - - - - - - - - - - -  
5 801 3 934 I 
5 382 2 330 I 
3 067 1 053 I 
0 083 0 162 I 
3 339 1 073 I 

I 
0 012 0 008 1 
0 004 0 005 I 

I 
I 
I 
I - - - - - - - - - - - - - - - - -  

5 
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Rocky Flats Analytical Report RF027 

Pond Samples 
I 

February 16, 1991 

TMA/No r c a1 

1 01 cwc 1001 

1 01 cwc 1001 

1 01 cwc 1001 

13-NOV-90 

13 -NOV-90 

13 -NOV-90 

525- 1 

525- 1 

525- 1 

Pu2 3 9 6 - 9 0  -DEC 

Am241 12 -DEC- 90 

U 233 
U 235 
U 238 

2 9 0  -DEC- 
2 9 0  -DEC- 
2 - 9 0  -DEC 

1 01 cwc 1001 13 - NOV - 90 525- 1 GrAlph 
GrBeta 

30-NOV- 90 
30-NOV-90 

2 02 CWC 1003 

2 02 CWC 1003 

2 02 CWC 1003 

20-NOV-90 

20-NOV-90 

20-NOV-90 

525- 2 

525- 2 

525- 2 

Pu239 6 - DEC - 90 
Am241 12 -DEC- 90 

U 233 
U 235 
U 238 

3 9 0  -DEC- 
3 9 0  -DEC- 
3 9 0  -DEC- 

2 02 CWC 1003 20-NOV-90 525- 2 GrAlph 
GrBeta 

3 - 9 0  -DEC 
3 - D E C - 9 0  

0 
6 



Rocky Flats Analytical Report RF027 
I I 1 

February 16, 1991 

I =/Nor c a1 I I Pond Samples 
I I e 

3 Quality Control Summary 

The protocol for a group of nineteen sample analyses is to analyze one HLCS, one 
LLCS, one Reagent Blank and two Replicates for each of the designated analytes 
As noted in the introduction, there were only two gross alpha, beta analyses and, 
hence, only one Replicate The QC samples are prepared and labelled by the 
Quality Control Officer Copies of the QC Notebook pages are included in the 
data package 

The internal quality control fulfills the requirement for 10% replicates and 5% 
each of high laboratory control samples (HLCS), low laboratory control samples 
(LLCS), and reagent blanks The LLCS and blank samples had a salt mixture added 
to 0 3 L of D I water This brings the solids level up to approximately 100 mg 
per planchet for gross alpha and beta The other QC samples are analyzed using 
the same volume of D I The salt 
mixture is added proportionate to the water volume (1 0 L or 2 5 L) as required 
for the specific analysis 

water as for the corresponding sample analysis 

Table 3 shows the results of the QC samples The recovery ratios were determined 
by the QC Officer based upon the final data obtained for each The data for the 
blanks shows the resultantpCi/analysis of each The blanks were calculatedwith 
an aliquot of 1 000 and therefore the presented data can not be compared directly 
with the sample data To compare them directly, the blank data would need to be 
divided by the appropriate aliquot 0 3 liters This would also apply to an 
evaluation of the MDA's of the HLCS and the LLCS analyses Standard aliquots for 
the analyses are as follows 

Gross alpha and beta 0 3 L 
0Q + 9Osr or 1 3 7 ~ ~  1 0 L  
u Isotopic 0 5 L  
23QPu, or 241Am or TP 2 5 L  

s-y OF RESULTS - The results for Gross Alpha, Gross Beta, 'OSr, 137Cs, 23QPu, 
241Am and 238U were satisfactory for all QC analyses, except as follows 

Gross AlDha HLS C - The recovery ratio is low (0 78 2 0 18, 2 o) but, it is 
satisfactory when evaluated at the 2 o level, wherein it overlaps unity 

2 4 4 ~ ~  HTCS - The recovery ratio is slightly low (0 84 2 0 11, 2 o) but, it 
is satisfactory when evaluated at the 3 o level, wherein it overlaps 
unity 

ReDlicates - The results for all replicates, except gross alpha and 238U 
are below MDA's and meet the analytical objectives The gross alpha has 
a high MDA due to salts, as discussed in the introduction, so it is 
considered satisfactory The 238U results are positive, above RDL and the 

7 
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Rocky Flats Analytical Report RF027 February 16, 1991 

Pond Samples TMA/Norcal 

paired results check within statistical limits The 238U MDA's are 
satisfactory so the uranium also meets analytical objectives 

Blanks - The blanks are equal to or less than the RDL's for each and meet 
analytical objectives 

8 
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Pond Samples 

Table 3 QUALITY CONTROL SAMPLE RESULTS 
SPIKES AND BLANKS (b and d) 

TMA/Norcal Nuclide pC i /s  am^ le 2 error 2 01 Recovery Ratio (a) 
Number Found MDA Added Found 2 2 4 

(a) Added 

February 1 6 ,  1 9 9 1  

TMA/Nor cal 

Hieh Laboratorv Control S amDles (HLCS 1 

582-224 Gross a 1 5 6 2 3 6  0 4  1 9 9 2 0 8  '0 7 8  2 0 18 
Gross p 5 2 5 2 5 3  0 5  5 0 3 2 2 0  1 04 2 0 11 

2 2 8 2 3 4  0 2  2 1 7 2 0 9  1 0 5  2 0 16 
239Pu 1 94  f 0 27 0 0 2  2 25 2 0 09 0862Ol3 (d) 

244~m 3 58 f 0 4 3  0 01 4 26 2 0 17 0842Oll (g) 

2 3 8 ~  

2 4 1 b  2 20 k 0 18 0 01 2 26 2 0 09 0 97 2 0 09 

ow 1,aboratorv C ontrol Samrtles (LLCS1 

582-222 Gross a 4 7 2 0 5  0 5  5 4 2 0 2  ' 0  87 2 0 25 
Gross p 8 6 2 1 1  0 6  8 4 2 0 3  1 0 3  2 0 14 

5 4 6 2 1 2 0  0 1  5 4 3  k 0 22 1 01 2 0 23 23 Bu 

24 1- 
Z39PU 0 41 2 0 10 0 0 2  0 4 5  2 0 0 2  0 9 1 2  0 22 

0 50 f 0 10 0 04 0 4 5  f 0 02  l l l f  0 22 
244~m 0 4 3  2 0 10 0 0 4  0 4 3 2 0 0 2 1 0 0 2 0 2 2  

I Blank% 

582-223 Gross a 0 4 2 0 5  0 6  0 Satisfactory 
Gross p 0 2 2 0 3  0 5  0 Sat is f ac t ory 

0 2 0 0 6  0 2  0 Sat is fac tory 
239Pu 0 0 3  2 0 0 2  0 0 2  0 

0 0 2  2 0 0 2  0 0 2  0 2 4 1 b  

2 44~m 0 0 3  2 0 0 2  0 01 0 

2 3 8 ~  

Satisfactory 

Satisfactory 

Satisfactory 
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Pond Samples 

. I  

I I 

February 16, 1991 

TMA/Norcal 

TABLE 3 (cont'd) 
QUALITY CONTROL RESULTS 
REPLICATES 

Nuclide Dci/L + error 2 Q RDL Comment (g) 
Po. 5 82-275 Po. 52 5-1 (01WC1001) (e> 
Rep 1 ica te MDA Original MDA 

Gross a 5 3 f 3 2  3 1  6 7 5 3 7  3 8  2 MA0 (g) 
Gross ,9 3 0 5 3 9 1 6  3 5 f 1 6  1 6  4 MA0 (g> 

Ci/L 5 error 2 c RDL Comment (g) Nuc 1 ide p 
NO. 582-27L Po. 525 -84(NP50193WC) (e> 
Replicate MDA Original MDA a 

1 1 7 5 0 5 6  0 2  1 1 2 5 0 5 1  0 2  0 6  MA0 (g) 2 3 8 ~  

239J40Pu 0 00 k 0 01 0 01 0 01 f 0 00 0 01 0 01 MA0 
0 01 5 0 01 0 01 0 01 f 0 01 0 01 0 01 MA0 

24 Cm 0 00 f 0 01 0 01 0 01 f 0 01 0 01 1 MA0 
2 4 1 h  

Nuclide D c i / J d  + error 2 c RDL Comment (g) 
NO. 582-220 NO. 525-63(NP50173 wc ) (e> 
Rep 11 cat e MDA Original MDA 

1 2 2 f O 4 9  0 2  1 0 7 f O 5 3  0 3  0 6  MA0 (g> 2 3 8 ~  

239 24OPu 0 01 f 0 01 0 01 0 00 5 0 01 0 01 0 01 MA0 
2 4 1 h  ( - )  0 01 f 0 00 0 00 0 00 f 0 01 0 00 0 01 MA0 
244~m 0 00 f 0 01 0 01 0 00 f 0 00 0 01 1 MA0 

10 
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NOTES TO QC TABLES 

February 16, 1991 

(a) The QC officer prepares the samples and determines the recovery ratios 

Pond Samples 

(b) The gross alpha and gross beta are spiked with 241Am and s 0 S r ( a 9 )  

TMA/Norcal 

(c) A mixture of s 0 S r ( s 9 )  and 13’Cs is analyzed and reported as 8s*soSr and 
137~s, respectively 

(d) A mixture of 239Pu and 241Am i s  analyzed and reported as 239 240Pu and 241h, 
respectively When 244Cm is required, z44Cm spike is used and the Am and 
Cm are processed as a group 

( e )  The required Detection Limits (RDL’s) from Table 18 in GRRASP are listed 

(f) Meets Analytical Objectives (MAO) - The replicate results agree within 95% 
error limits or else the results and MDA’s are equal to, or less than the 
required Detection Limits 

Please refer to the comment in the QC Summary of Results section @ (g) 

11 
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Appendix A Chain of Custodies 

I Pond Samples 

Enclosed are copies of the chains of custody and airbills of the samples included 
in this report 

TMA/No rcal 



woodwaK1'cl* Chain of Custody Record 
Denver COlOradO 80237 (3031 694 2770 * DOC 

0 Stanford Piace 3 Suite 1300 4582 South ulster Street Parkway 



I 

97 277 2 3  9.3 5 
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Pond Samples TMA/Nor cal 

Appendix B Copies of Laboratory Notebooks 

Enclosed are copies of the lab book used for processing these samples Also 
included are copies of the QC notebook which was used in the preparation of the 
LCS and blank samples for analysis 

a 
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Pond Samples 
1 I I a 

February 16, 1991 

TMAflorcal 

Appendix C Raw Data Sheets 

Enclosed are copies of the raw data sheets for all analyses 



( -  \ 
I 

04-DEC-90 
13 02 00 

.... I 

TFiA Corporation 

AB4000 V 1 01 
Gross Alpha, Gross Beta Analy 

338 660-90 (B1 1470 volts) 

yCounted 
0 150 1 1 143 500 mg 143 500 mg 1 -------------- ---e--------- 

Sample Weight Counted Weight I 
--------------- 

Aliquot 

ALPHA 

GAW 109 
19 000 

100 000 
0 190 
0 046 
0 144 
0 O M  
0 140 
0 073 
1 932 

--------- BETA 

GRB 103 
166 000 
100 000 

1 660 
0 889 
0 771 
0 343 
0 723 
0 403 
1 792 

----.--- 
Instrument = 

Counts = 
Time = 

Gross cpm = 
Background = 

Observed CPII = 
C r o s s  talk fac = 

True CP14 = 
Eff ( cpm/dpm)  = 

DPM o f  Aliquot = 

p c 1  /1 = 
1 s i g m a  X Err = 

5 38 - 22 090 
5 80 

22E!-@ - 
1 19 -2p ( 1  sigma e r r )  = 2 01 

4 01 2 38 

LTV  (95 % I  = 9 11 7 34 

J 4 11 1 3 27 -- NI )A I 

f . 
r 
c 

8- 1 

name NP CJ0,llGAW 105 LOG)  r -, LOG FILE information (File 

f 

6 - - .  01 



04-DEC-90 TMA C o r p o r a t i o n  525- 1 U 
22 50 39 A1 p h a  S p e c t r o s c o p y  01 cwc 1001 - ASPEC V 2 09 

/ 

C o u n t e d  on SS 5 126 20 m i n u t e s  
GMT 339 153 90 CI) Z e r o  t ime 317 333 90 

GMT o f  s t d  338 995 90 ‘ Sep time 0 000 0 

/ 

C h e m i c a l  y i e l d  

Tracer - U 232 (F-Fl-A-(13) 240 738-89) 
1 1  41 Dpm X 0 9879 = 1 1  27 C m r  t p a c e r  DPM ------------- 

C h a n n e l s  104-128 
B k g  CPM 0 00452 ( o n  335 978 90 f o r  2433 53 Min c 

Gross c n t s  216 

Net c o u n t s  215 7 0% 
@ B a c k g r o u n d  1 

C D i v i s o r  1 9075E+01 ( n e t  c o u n t s  / corr t r a c e r  DPM) 

f 
Dei Eff  0 2698 

Y i e l d  0 5602 ( n e t  c o u n t s )  / t e f f  x c o r r  t r a c e r  DPM X t i m e )  
I 

C 

C 
C h a n n e l s  21- 41 

B k g  CPM 0 00123 

Gross c n t s  56 
B a c  kgr  ound 0 
Trace r  c t s  0 0 
U235 c n t s  0 

N e t  c o u n t s  56 7 

, c  
C 

Lambda (4 2266E-13) 
Decay corr 1 0000 

D r n c h  r a t i o  1 0000 

DPri o f  a l i q  2 335SE+00 
A l i q u o t  5 OOOOE-01 

D p m / l  5 8717E+00 C 

3 
0 
0 0 
0 
3 2 

(2 6779E-12.) 
1 0000 
0 E2LO 

1 9041E-01 
5 (~OOOE-01 
3 t3081E-01 

64- 94 
0 00041 

81 
0 
0 0 
0 

81 9 

U 234 

70- 88 
0 00000 

80 
0 
0 
0 

80 

------- 
# 
\ 

I 

0 

9 

( 1  1714E-08) (7 652OE-09) 
1 0000 1 0000 
1 0000 1 0000 c 

f 

4 2465€+00 4 1940€+00 - 
5 OOOOE-01 5 0000E-01 
8 4929E+00 8 3881E+00 

1 s i g m a  E r r  14 3% 67 0% 1 3  1 %  13 2% 
p C i  Err 3 786E-01 1 1SOE-01 5 019E-01 5 OOZE-01 ~ 

- C - 
2 s i g m a  E r r  28 6% 134 1% 26 2% - 26 5% 

p C i  Err 7 572E-01 2 3OOE-01 1 004E+00 1 000E+00 1 c 
L i m i t n g  V l u  < 3 27E+00 < 3 6lE-01 < 4 65€+00 s: 4 60E+00 

I1 DA 2 2OE-01 j 2 66E-01 2 20E-01 / 2 20E-01 f 

- 02 c 

C e 



0 0  

I * : :  

0 0  
256 705 ' 255 704 
254 702 
253 701 ' 252 700 
251 699 
250 697 
249 696 
248 695 
247 693 
246 692 
245 691 
244 689 
243 688 
242 687 
241 686 
240 684 
239 683 
238 602 
237 680 
234 679 

r 235 678 

231 673 
230 671 
223 670 
228 669 
227 667 
226 666 
225 665 
224 663 
223 662 
222 661 
221 660 
220 658 c 219 657 
218 656 
217 654 
216 653 
215 652 
214 650 
213 649 
212 648 
211 646 

cI 210 645 
209 644 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

U 339 153 126 20 MIN ss 5 

CH MEV CTS 

205 643 
207 641 
206 640 
205 639 
204 637 
203 636 
202 635 
201 633 
200 632 
199 631 
198 630 
197 628 
196 627 
195 626 
194 624 
193 623 
192 622 
191 620 
190 619 
189 618 
138 617 
1137 613 
186 614 
1235 613 
1134 611 
153 610 
102 60Q 
181 607 
180 606 
179 605 
178 604 
177 602 
176 601 
175 600 
174 598 
173 597 
173 596 
171 591 
170 593 
169 592 
168 591 

166 388 
165 507 
164 "J5 
163 584 
162 583 
161 581 
160 580 
159 579 
158 578 
157 576 

167 587 

238 
21- 4 1  

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

233 

CH MEV CTS 

156 575 
155 574 
154 572 
153 571 
152 570 
151 568 
150 567 
149 566 
148 564 
147 563 
146 562 
145 561 
144 559 
143 558 
1 4 2  557 
1 4 1  555 
140 554 
139 553 
133 551 
137 550 
136 549 
135 548 
134 546 
133 ti45 
132 544 
131 542 
130 541 
129 540  

-128 538- 
-127 537 
-126 536 
-125 535 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
1 

12 
25 

-124 533 - 40- 
-123 532 - 29 

43- 61 

-122 531 
-121 529 
-120 528 
-119 527 
-118 525 
-117 524 
-116 523 
-115 522 
-114 520 
-113 519 
-112 518 
- 1 l t  516 
-110 315 
-109 514 
-108 512 
-107 511 
-106 510 
-105 509 

31 
23 
23 

9 
11 
6 
0 
2 
1 
1 
0 
0 
1 
0 
0 
0 
0 
0 

233 
64- 94 

CH MEV CTS 

-104 507 0 
103 506 0 
102 505 0 
101 503 0 
100 502 0 
99 501 0 
98 499 0 
97 498 0 
96 497 0 

-94 494 0 
-93 493 0 
-92 492 0 
-91 490 0 
-90 489 0 
-89 488 0 
-88 486 0 
-87 485 2 
-86 484 1 
-85 482 0 
-84 481 3 
-83 480 8 
-82 479 15 
-81 477, 12 
-80 476 12 
-79 475 5 
-78 473 9 
-77 472 3 
-76 471 a 
-75 469 4 
-74 468 1 
-73 467 2 
-72 466 1 
-71 464 0 
-70 463 0 
-69 462 0 
-68 460 1 
-67 459 0 
-66 458 0 
-65 456 0 
-64 4 5 e  0 

63 454 0 
62 453 0 

-61 451 0 
-60 450 0 
-59 449 1 
-58 447 0 
-57 446 0 
-56 445 0 
-55 443 0 
-54 442 0 
-53 441 0 

---------- 

95 4 9 5 b  

234 
70- 88 

-52 440 
-51 438 
-so 437 
-49 436 
-48 434 
-47 433 
-46 432 
-45 430 
-44 429 
-43 428 

-41 425 
-40 424 
-39 423 
-38 421 
-37 420, 
-36 419 
-35 417 
-34 416 
-33 415 
-32 413 
-31 412 
-30 411 
-29 410 
-28 408 
-27 407 
-26 406 
-25 404 
-24 403 
-23 402 
-22 400 
-21 39% 
20 398 
19 397 
18 395 
17 394 
16 393 
15 391 
14 390 
13 389 
12 387 
1 1  386 
10 385 
9 384 
8 382 
7 381 
6 380 
5 378 
4 377 
3 376 
2 374 
1 373 

42 427- 

0 
0 
2 
0 
0 
0 
0 
0 
0 
0 
0 
2 
3 
5 
5 
9 
5 
4 
7 
6 
4 
2 
4 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 '  
0 
0' 
0' , 
0 
0 
0 
0 
0 
0 
0 

3 
0 O I  

0 

0 

t 232 
104- 128 

I C  

I C  

c ,  

..- 03 



C 

C 

C 

C 

C 

C 

C 

G 

6 

e 

525- 1 .. 

‘ t  J 

1 z e 
E 

%, 
-4 

.. .. 

6, r 0 
v3 

8 
0 
d .’ 
8 

- -  04 



' < 05-DEC-90 
20 33 00 

A l 1 q u o t  5 0000E-01 
D p m / l  7 4133E+00 

CJ 

TMA C o r p o r a t i o n  525- 2 U 
Alpha S p e c t r o s c o p y  L .  02 CWC 1003 

i 

I 3 122 62 m i n u t e s  B,+vietued% Date /@$/e@ ASPEC V 2 09 c 
I CoGnted on SS 

GMT 340 099 90 
324 333 90 0 Zero time 

GMT o f  s t d  340 084 90 
Sep time 0 000 0 C h e m i c a l  y i e l d  

1 T r a c e r  - U 232 (F-Fl-A-(13) 240 738-69) 
I -------- ----- 

C h a n n e l s  106-130 e B k g  CPM 0 00904 

Gross c n t s  150 

Net c o u n t s  149 8 
c B a c k g r o u n d  1 

IC D i v i s o r  1 3220E+Ol 
Det E f f  0 2390 

Y i e l d  0 3730 
C 

C 
Charine 1s 25- 45 

B k g  CPM 0 00082 r 
Grose  c n t s  
B a c k g r o u n d  

43 
0 

T r a c e r  c t s  Q 0 

Net c o u n t s  4 9  7 
U235 c n t s  0 

' C  
Lambda ( 4  2266E-13) 

Decay c o r r  I 0000 c Brnch r a t i o  1 0000 

11 41 Dpm X 0 9878 = 11 27 C o r r  t r a c e r  DPM 

( o n  335 978 90 f o r  2433 53 Min 

1% 

( n e t  c o u n t s  / c o r r  tracer DPM) 

( n e t  c o u n t s )  / ( e f f  x c o r r  t r a c e r  DPM X t ime) 

4h- 65 
0 00082 

1 
0 
0 
0 
1 

45 
0 

0 
0 0 0 

1 45 7 

U 234 

73- 90 
0 00205 

43 
0 
0 
0 

43 

------- 
I 

.f -. 

? 

t 

I 

r 

0 

7. 

(2 6729E-32) ( 1  1714E-08) ( 7  6520E-09) 
1 0000 1 0000 1 0000 
0 8260 1 0000 1 0000 

9 15231E-02 3 4041E+00 3 2528E+00 * 
5 0000E-01 5 OOOOE-01 5 0000E-01 
1 8 3 1 6 E - 0 1  6 8081E+00 6 5055E+00 

p C 1  Err 1 045E+00 c 1 655E-01 1 074€+00 1 1 064E+00 

L i m i t n g  V l u  < 4 24E+00 < 2 1C)E-01 , C 3 95E+00 < 3 81E+00 
IIDA 3 18E-01 3 84E-01 3 18E-01 ' 3 18E-01 

Cl) 
L - 05 e 



c 525 2 

0 0  
I 

0 0  

G O  
256 706 

254 703 
253 702 
252 701 
251 699 
250 698 c 249 697 
248 695 

. 247 694 c 246 693 
245 691 
244 690 c 243 689 
242 687 
241 686 
240 689 
239 683 
238 682 c 237 681 
236 679 - 235 678 

1 c 255 705 

234 677 

a33 
675 

~ 32 674 
231 673 
230 671 
22.9 670 

, c 228 669 
227 667 
226 666 c 225 665 
224 663 
223 662 

' c' 222 661 
221 66Q 
220 658 c- 219 657 
218 656 
217 654 c 216 653 
215 652 
214 690 
213 649 
212 648 
211 646 

6 210 645 
209 644 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

U 340 099 122 62 MIN ss 3 

238 
25- 4 5  

208 642 
207 641 
206 640 
205 633 
204 637 
203 436 
202 634 
201 633 
200 632 
199 630 
198 629 
197 628 
196 626 
195 625 
194 624 
193 622 
192 621 
191 620 
190 61.8 
109 617 
1S3 616 
187 614 
186 613 
135 612 
184 610 
183 609 
la2 608 
181 606 
180 609 
179 604 
178 602 
177 601 
176 600 
175 598 
174 597 
J73 596 
172 594 
171 593 
170 592 
169 590 
It8 589 
167 509 
166 586 
165 585 
164 584 
I13 583 
162 381 
lbl 580 
160 579 
159 577 
158 576 
157 575 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
Q 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
Q 
1 
0 
0 
0 
0 
0 
0 
0 
0 

CH MEV CTS 

156 573 0 
155 572 0 
154 571 0 
153 569 0 
152 568 0 
151 567 0 
150 565 0 
149 564 0 
143 563 0 
147 561 0 
146 560 0 
145 559 0 
144 557 0 
143 556 0 
142 555 0 
1 4 1  553 0 
140 552 0 
139 551 0 
1353 549 0 
137 348 0 
136 547 0 
135 545 0 
134 344 0 
133 543 0 
132 541 0 
131 54& 1 

-130 539 3 
-129 537 3 
-138 536 9 
-127 535 13 
-I2b 333 14 
-125 5323- 14 
-124 531 t 20- 
-123 529 ' 10 
-122 528 25- 
-121 527 12 
-120 525 7 
-119 524 8 
-110 523 4 
-117 521 3 
-116 520 5 
-115 519 1 
-114 517 1 
-113 516 0 
-112 515 0 
-111 513 1 
-110 512 0 
-109 511 0 
-100 510 0 
-107 508 1 
-106 SO> 0 

105 506 0 

----------- 

235 233 
46- 65 67- 96 

CH MEV CTS 

104 504 0 
103 503 0 
102 502 0 
101 500 0 
100 499 0 
99 498 0 
98 496 0 

-96 494 0 
-95 492 0 
-94 491 0 
-93 490 0 
-92 488 0 
-91 487 0 
-90 486 0 
-89 484 0 
-88 483 0 
-87 482 1 
-86 480 2 
-85 479 1 
-84 478 6 
-83 476'- 10 
-82 475 4 
-81 474 3 
-80 472 1 
-79 471 7 
-78 470 2 
-77 460 3 
-76 467 1 
-75 46b 2 
-74 464 0 
-73 463 0 
-72 462 0 
-71 460 0 
-70 459 1 
-69 458 1 
-69 456 0 

---------- 

97 495- 0 

-67 455- a- 
66 4 5 k  0- 

-65 452 0 
-64 492 0 
-63 450 0 
-62 448 0 
-61 447 0 
-60 446 0 
-59 444 1 
-58 443 0 
-57 442 0 
-56 440 0 
-55 439 0 
-54 438 0 
-53 436 0 

234 
73- 90 

CH MEV CTS . ---------- 
-52 435 0 
-51 434 0 
-50 433 0 
-49 431 0 1  
-48 430 0 "  
-47 429 0 
-46 4 2 7 4  
-45 426 2 -  
-44 425 1 
-43 423 1 
-42 422 5 
-41 425, 
-40 419 4 
-39 418 3 

-37 415 5 
-36 414 5 ,  
-35 413 2 
-34 411 3 
-33 410 2 ,  
-32 409 3 .  ' 
-31 407 1 
-30 406 1 ,  
-29 405 O f  
-28 403 0 
-27 402 
-26 401 0 %  
-25 399--0 

2 1  
-38 417 9 '  

0 4- 

24 398 
23 397 
22 395 
21 394 
a0 393 
19 391 
18 390 
17 389 
16 387 
15 386 
14 385 
13 383 
12 382 
11 381 
10 379 
9 378 
8 377 
7 379 
& 374 
5 373 
4 371 
3 370 
2 369 
1 367 

I 232 
106- 130 

06 
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C 

C 

C 
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I C  
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TPII C o r  p o r a t ,  on 525- 1 P U  
'17 It 13 Plrj  ha 5 p  c c  t r o s c  op y 01 cwc 1001 

A'I'EC V 2 09 $,A\$ 
Revlowe& Date 4$/</@ I 

C o u n t e o  on S5 23 1013 55 ninutes 
cr i i  342 ~ z i  90 

317 3 3 3  3i) l (. Zero t i m e  
I / 

* 

Chemical yreld 
GMT of s t d  392 106 90 

Sep t ime 0 000 0 

1 Tracer - Pu242  (G4-D2-A-(2) 160 2.369-90) 
5 96 Dpm X 1 0000 = 5 96 C o r r  t r a c e r  DPM 

D r i f t  c o r r e c t i o n  -1  4 
2434 98 Min 

t r a c e r  DPM) 

x c o r r  t r a c e r  DPM X t i m e )  

Pu236 ------ 
148-164 
0 00041 

C 

1 1  
2 

3 
0 
0 0 
3 2 

1 
2 
0 0 

-1 2 
0 0 
4 4 

( 6 6560E-04 1 
0 9836 
1 0000 

2 0433E-02 
2 3000E+OO 
8 1731E-03 

66 8% 
2 453€-@3 

133 5y. 
4 313E-03 

C 7 74E-03 
5 72E-03 

- -  08 



c 525 1 

2% 709 0 

254 707 0 
253 7c)5 0 

l 251 703 0 

c: 255 702 0 

' 252 704 0 

250 701 a 1 c 249 700 0 
24s Is% 0 
247 697 0 

245 694 a 
244 65'3 0 

242 aSO 0 
241 6E9 0 

I 239 tB6 0 
238 4CS 0 

23.5 682 0 
1 ~ 235 be1 0 

c 24a b46 0 

c 243 1.92 0 

c 240 6E3 0 

c 237 683 0 

34 67'3 0 
3 L-L 0 

0 
231 475 0 
230 674 0 
229 673 0 

227 C70 0 
221 6tZ 0 

224 &ti 0 
222 Cb9 0 

a21 bt2 0 
2ZO 6420 Q 

I 2!E 658 0 
217 656 0 

215 C?S? 0 
214 652 0 
213 651 0 
212 449 0 
211 648 0 

20s 649 0 

, c 228 a71 0 

t 225 t t 7  0 

l 222 663 0 

c 215' 659 0 

c 211 655 0 

c 210 647 0 

t' u 34 ' 25 1 1013 55 MIN ss 23 

299 'JU 336 
103- 119 127- I 4 4  1 4 0  164 

s. 

CH MEV CTS 

-104 502 0 
-103 501- 0 
-102 499 i- 
-101 498 0 
-100 496 3 

-99 495 15 
-98 494 28 
-97 492 89 
-96 491 129 
-95 490 146- 
-94 488- 128 
-93 487 113 
-92 485 65 
-91 484 58 
-90 483 45 
-89 481 26 
-88 480 15 
-87 479 8 
-86 477 11 
-85 476 10 
-84 475/ 3 
83 473 T 
82 472 1 
61 470 1 
80 469 2 
79 468 1 
78 466 0 
77 465 0 
76 464 0 
75 462 0 
74 461 0 
73 460 0 
72 450 0 
71 457 0 
70 455 0 
69 454 0 
68 453 0 
67 451  0 
66 450 0 
65 449 0 
64 447 0 
63 446 0 
62 445 0 
61 443 0 
60 442 0 
59 440 0 
58 439 0 
57 438 1 
56 436 0 
55 435 0 
54 434 0 
53 432 0 

0 
0- 0 

CH m u  

52 431 
51 430 
50 428 
49 427 
48 425 
47 424 
46 423 
45 421 
44 420 
43 419 
42 417 
41  416 
40 414 
39 413 
30 412 
37 410 
36 409 
35 408 
34 406 
33 405 
32 404 
31 402 
30 401 
29 399 
28 390 
27 397 
26 395 
25 394 
24 393 
23 391 
22 390 
21 389 
20 387 
19 386 
18 384 
17 383 
16 382 
15 380 
14 379 
13 378 
12 376 
11  375 
10 374 
9 372 
8 371 
7 303 
b 368 
5 367 
4 365 
3 364 
2 363 
1 361 

C TS 

0 
0 
0 
0 
0 
0 
0 
0 
O L  I 

0 
0 
0 
0 
0 
0 
0 
0 -  
0 
0 
0 . -  
0 
1 
1 -  
0 s  ' 
0 
0 
0 
0 
0 
0 -  , 
0 
0 c- 

0 -  
0 
0, 
0 -  
0 
0 
0 
0 
O r  
0 -  
0 
0 ,  
0 
0 

---- 

I 

: 1  
0 
0 

0 
0 3  

8 
242 w 

I 

84- 102 

c. 

- 09 
c 

c 
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< 07-DEC-$0 TMA Corporation 525- 2 P U  
16 50 22 Alpha Spectroscopy 02 CWC 1003 

< , ASI'EC / V 2 09 wLsA:v~ewe& Dote /'*r 

Counted on SS 13. 1183 27 m i n u t e s  

C h a n n e l s  106-123 132-148 152-168 
B k g  CPPI 0 00305 0 00346 0 00082 

C 

GhT 341 202 90 
Zero t i m e  324 333 90 

GMT of s t d  341 14'7 90 
C Sep t i m e  0 000 0 C h e m i c a l  y i e l d  0 5240 

Tracer  - Pu242 (G4-DZ-A-(2) 160 269-90) ------------- 5 96 Uprn X 1 0000 = 5 96 C o r r  t r a c e r  DPM 
Channels 87-105 c B k g  CPM 0 00329 ( o n  335 Y 7 8  90 f o r  2434 98 Min 

G r o s s  c n t s  1006 

Net counts 1002 3 2% 
c Background 4 

C D i v i ~ ; o r  1 6€406C+O;! ( n e t  count5  / c o r r  t r a c e r  DPM) 
Det E l f  0 2711 

Y i e l d  0 5240 ( n e t  caunts )  / t e f f  x c o r r  t r a c e r  DPM X t ime) ,- 
I 

C 

C L i m b d a  ( 7  7775E-08) (2 2'003C-05 1 ( 6  6560E-04) 

Brnch ratio 1 0000 1 0000 1 0000 
Decay corr 1 0000 0 CYV6 o 9 e m  

c 
DPM o f  a l l q  6 S431E-Od 4 7613E-02 6 6190E-02 c A 1  1 qu 0 t 2 !mME+00  2 5000r+00 2 5000E+00 
Dpm/l 2 CSltlOE-Oc! 1 OO47E-02 2 6476E-02 

- -  I1 
c 



4 0  0 

256 703 
255 701 
254 700 
253 699 
252 697 
251 696 
250 695 

248 692 
247 691 c 244 68Y 
245 688 
244 686 c 243 685 
242 684 
241 682 c 240 681 
239 680 

c 249 693 

238 670 c 237 677 
234 67b 
235 674 

t. 231 669 
230 668 
229 6623 c 228 665 
227 664 
226 6612 c 225 661 
224 660 
223 655 c 222 657 
221 655 
220 654 c 219 653 

217 650 c 216 M 9  
215 647 
214 L46 
213 645 
212 643 
211 642 

6 210 641 
209 639 

218 651 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
Q 
0 
0 
0 
0 
0 
0 

Pu 341 202 1183 27 MIN ss 11 

CH MEV C T S  

208 638 
207 637 
206 635 
205 631 
204 633 
203 631 
202 630 
301 629 
200 627 
199 626 
193 624 
197 623 
196 622 
195 620 
194 619 
173 618 
192 616 
171 615 
190 614 
139 612 
1832 611 
137 610 
1f36 608 
135 607 
184 606 
103 604 
152 603 
131 502 
100 600 
179 599 
17E 597 
177 596 
176 595 
175 593 
174 597 
173 591 
372 5a9 
111 333 
170 5c7 
I & ?  585 

-118 584 
-1L7 593 
- 1 Ab 581 
-165 580 
-1b4 573 
-!h3 577 
-152 376 
-161 575 
-1L4 573 
- 159 572 
-155 571 
-157 56'7 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
1 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
1 
2 
1 
3 
1 
1 
0 
0 
0 
1 
1 
0 

L' X? 

CH MEV CTS 

-156 568 
-155 566 
-154 565 
-153 564 
-152 562 
151 561 
15.0 5&0 
143 558 

- 1 4 8  557 
-147 556 
-146 554 
-145 553 
-144  552 
-143 550 
-142 547 
-141  548 
- 1 4 0  546 
-139 545 
-138 544 
-137 542 
-136 541 
-135 5 4 0  
-134 538 
-133 537 
-132 535, 
131 534 
130 533 
129 531 
123 530 
127 525' 
12A 527 
125 526 
124 525 

-122 5.22 
-121 521 
-120 519 
-119 510 
-118 517 
-117 515 - 
-116 514 
-115 513 
-114 511 
- 1 1 3  510 
-112 509 
- 2 1 1  907 
-110 306 
-1OY 504 
-1013 503 
-107 1302 
-106 S O L  
-105 499 

-123 52:f--- 

0 
0 
0 
1 
0 
1 
0 
0 
0 
1 
1 
0 
1 
2 
0 
1 
1 
0 
1 
0 
0 
1 
0 
2 
0 
1 
1 

:i 1 

0 
1 
0 
0 
0 
1 
0 
0 
2 

0 5 (  
1 
3 
0 
1 
0 
0 
0 
0 
0 

% 

Q 

239 
106- 133 133- 148 152- 168 w 

c 

236 

CH MEV CTS 
~~ ~~~ 

-104 498 3 
-103 496 15 
-102 495 53 
-101 494 102 
-100 492 137 
-99 491 175 
-98 490,177: 
-97 488 1 1 1  
-96 487 
-95 486 
-94 484 
-93 483 
-92 482 
-91 400 
-90 479 
-89- 478 
-88 476 
-87 475 
86 473- 
85 472 
84 471 
83 469 
82 468 
81 467 
80 4b5 
79 464 
78 463 
77 4bl 
76 460 
75 459 
74 457 
73 456 
72 455 
71 453 
70 452 
&9 451 
68 449 
67 448 
66 447 
65 445 
64 444 
63 442 
62 441 
61 440 
60 438 
59 437 
50 436 
57 434 
56 433 
55 432 
54 430 
'53 429 

0- 

78 
& I  
48 
20 
12 
7 
4 
0 
1 

0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
1 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

5 

0 
0 

52 428 
51 426 
50 425 
49 424 
48 422 
47 421 
46 420 
45 418 
44 417 
43 415 
42 414 
41 413 
40 411 
39 410 
38 409 
37 407 
36 406 
35 405 
34 403 
33 402 
32 401 
31 399 
30 398 
29 397 
28 395 
27 394 
26 393 
25 391 
24 390 
23 389 
22 387 
21 386 
20 384 
19 383 
18 382 
17 380 
16 379 
15 378 
14 376 
13 375 
12 374 
11 372 
10 371 
9 370 
8 368 
7 367 
6 366 
5 364 
4 363 
3 362 
2 360 
1 359 

0 
0 
0 
0 
0 -  
0 
a 
1 ,  
0 
0 
0 
0 
0 
0 ,  
0 
0 
O F  
0 
0 
0 ,  
1 -  
0 
0 ,  
0 =  
0 
0, 
0 ' .  
0 
0 
0 -  
0 
0 
0 
0 
0 
0 -  
0 
0 n 
0 '- 
0 
0 
0 
0 
0 I' 

0 %  
0 

: I  

: 4  
0 

0 

t 242 - 
87- 105 

i2 . - -  
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17-DEG-90 
c 

TMA C o r p o r a t i o n  1 52s- 1 Am 
1 1  43 98 A1 p h r  S p e c t r o s c o p y  01 cwc 1001 

/ 
s 

uA':ev L .wed& Date/@?/@ 
AsPEC v 2 09 c 

13 1041 33 m i n u t e s  
OM1 348 203 90 +w** * * *~~* * * * * * * *# * *  

Zero time 317 333 90 RECALCULATED DATA ** 
c CMT o f  s t d  348 118 90 

Scp, time 0.000 0 

iH6***)+**)4H)*-******** 

/ 

C h e m i c a l  y i e l d  0 45&3 

c. 
T r a c e r  - Am243 (H-El-A-(5) 263 990-89) 
----------I- 9 77 Dpm X 0 9999 = 9 77 Cow. t racer  DPM 

G C h a n n e l s  115-13% 

C Gross c n t r  1186 

Bkg CPM 0 00579 ( o n  343 006 90 +or 2416 00 Min 

Background 6 
Net c o u n t s  1180 3 ox 

C 
D i v i s o r  1 2083E+02 ( n e t  c o u n t s  / c o r r  tracer DPM) 

Dct  Eff 0 2542 
C Y i e l d  0 4363 ( n e t  c o u n t s )  I 4.99 IC corr tracer DPM X t i m e )  

C m 2 4 2  ce44 -.-----... --- 
- C h a n n e l s  136-149~ 173-192 133-172 

Bkg CPM 0 00248 

4 

C 

- Orosr c n t s  < Background 3 
T r a c e r  c t s  a 0 

0 00000 

1 

0 00166 

2 
0 2 
0 0 1 0 

Net c o u n t s  
C, 

-1 3 1 1 -1 2 

Lambda ( 4  0291E-06) (4 2525E-03) ( 1  0632E-04) 
Decay c o r r  0 9999 0 8770 0 9967 

B r n c h  r a t i o  1 0000 1 0000 1 0000 

L i m i t n g  V l u  C 7 38E-03 , C 4 31E-03 
MDA 1 20E-02/ 7 92E-03 

c 4 94E-03 
9 86E-03 

1 4  



525 .. 1 Am 348 203 1041 53 MIN ss 13 I 

\ Cy MEV CTS CH MEV CTS 

0 0  
0 0  c 256 706 

29s 704 
234 703 
253 701 
252 700 
251 699 
250 697 
249 696 
248 694 c 247 693 
246 692 
243 690 c 244 689 
243 608 
242 686 c 241 683 
240 683 
239 682 c 238 681 
237 679 - 236 678 

L 232 672 
231 671 
230 670 ' c 229 668 

I 228 667 
I 227 665 c 226 664 

223 663 
224 661 

I 223 660 
222 659 
221 637 c 220 656 
219 654 
218 653 c- 217 692 
216 6% 
213 649 c 214 647 
213 646 
212 643 c 211 643 
210 642 

I 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

208 639 
207 638 
206 636 
203 635 
204 634 
203 632 
202 631 
201 629 
200 628 
199 627 
198 625 
197 624 
196 623 
195 621 
194 620 
193 618 

-192 617 
-191 616 
-190 614 
-189 613 
-188 611 
-187 610 
-186 609 
-185 607 
-184 606 
-183 605 
-182 603 
-181 602 
-180 600 
-179 599 
-178 598 
-177 596 
-176 595 
-179 593 

174 S92 
173 591 

-172 589 
-171 588 
-170 587 
-169 585 
-168 384 
-167 582 
-166 381 
-165 580 
-164 978 
-163 577 
-142 375 
-161 574 
-160 573 
-159 571 
-198 570 
-157 369 

241 
136- 149 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
1 

242 

CH MEV CTS 

175- 192 

-156 567 0 
-153 566 0 
-134 564 0 
-153 363 0 

152 362 0 
151 560 0 
150 359- 0 

-149 557 0 
-148 556 0 
-147 555 0 
-146 553 0 
-145 552 0 
-144 551 0 
-143 549 0 
-142 348 0 
-141 346 0 
-140 545 3 
-139 344 0 
-138 542 0 
-137 541 1 
-136 539 0 
-135 338- 4 
-134 537 11 
-133 535 16 
-132 334 27 
-131 533 61 
-130 531 37 
-129 530 101 
-128 S28 143 
-127 527 172' 
-1% 526-140 
-125 524 126 
-124 523 119 
-123 522 80 
-la2 520 47 
-121 519 34 
-120 917 18 
-119 516 16 
-118 513 4 
-117 513 6 
-116 312 1 

114 509 1 
113 508 1 
112 306 0 
111 509 0 
110 SO4 0 
109 SO2 0 
108 501 0 
107 499 0 
106 498 1 
105 497 0 

-115 510- 3 

244 
133- 172 

CH MEV CTS 

104 495 
103 494 
102 492 
101 491 
100 490 
99 488 
98 487 
97 486 
96 484 
95 483 
94 481 
93 480 
92 479 

90 476 
09 474 
88 473 
87 472 
86 470 
83 469 
84 468 
83 466 
82 465 
81 463 
80 462 
79 461 

77 438 
76 456 
75 455 
74 454 
73 452 
72 451 
71 450 
70 448 
69 447 
68 445 
67 444 
64 443 
63 441 
64 440 
63 438 
62 437 
61 436 
60 434 
59 433 
38 432 
57 430 
56 429 
5s 427 
34 426 
93 425 

91 477 

78 439 

0- 

1 
0 
0 
0 
0 
1 
0 
0 
0 
2 
0 
0 
0 
2 
0 
0 
0 
0 
1 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 

52 423 
51 422 
50 420 
49 419 
48 418 
47 416 
4L 413 
45 414 
44 412 
43 411 
42 409 
41 408 
40 407 
39 405 
38 404 
37 402 
36 401 
35 400 
34 398 
33 397 
32 396 
31 394 
30 393 
29 391 
28 390 
27 389 
26 387 
25 386 
24 383 
23 383 
22 382 
21 380 
20 379 
19 378 
18 376 
17 375 
16 373 
13 372 
14 371 
13 369 
12 368 
11 367 
10 365 
9 364 
8 362 
7 361 
6 360 
5 358 
4 337 
3 359 
2 354 
1 393 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 ,  
0 
0 
0 ,  
0 
0 
0 ,  
0 
0 
0 

0 

0 -  
0 
O P  
0 -  
0 
o c  
0 -  
0 
0 
0 
0 
0 
0 -  
0 
o c  
0 
0 
O - .  
O *  
1 

0 ;  

O f  I 

3 
: I  
0 

0 
O R  

243 
113- 133 - 

k 

c 
15 

c 
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17-DEC-90 TMA C o r p o r a t i o n  325- 2 Am 
1 1  43 25 

c 
< A1 p h a  S p e c t r o s c o p y  02 CWC 1003 

0 \ Rev iewed  D a t e  
ASPEC W 2 09 fi 417 

14 1041 53 m i n u t e s  
GMT 348 203 90 m******+***~********* 

Zero t i m e  324 333 90 +y RECALCULATED DATA *% 
wHt*****H**~********+ 

Scp  t i m e  0 000 0 C h e m i c a l  y i e l d  

aCounted On ss 

c 6MT o f  s t d  348 118 90 

c 
I T r a c e r  - Am243 (H-El-A-(S) 263 950-89) 

AL ------------ 9 77 Dpm X 0 9999 = 9 77 C o r r  t r a c e r  DPM 
c C h a n n e l s  

B k g  CPM 

c Gross c n t s  
Background  
Net c o u n t s  

D i v i s o r  
D e t  EfQ 

C Y i e l d  

C 

c 

113-134* 
0 00331 ( o n  343 006 90 f o r  2416 00 Man 

1949 
3 

1946 2 3% 

1 9926E+02 ( n e t  c o u n t s  I c o r r  t r a c e r  DPM) 
0 2733 
0 7001 ( n e t  c o u n t s )  / ( r e f  x c o r r  tracer DPM X t i m e )  - 

- C h a n n e l s  135-148~ 
c Bkg CPM 0 00166 

9 
L Background  2 

c 
Decay c o r r  0 9999 c B r n c h  r a t i o  1 0000 

T r a c e r  c t s  3 0 
N e t  c o u n t s  4 3 

L a m b d a  (4 O291E-06) 

Cm242 

175-192 
0 00041 

------- 

1 
0 
0 0 
1 1 

(4 2525E-03) 
0 9035 
1 0000 

cm244 

153-172 I 
0 00083 

6 
1 
2 0 
3 3 

( 1  0632E-04) 
0 9975 
1 0000 

c DPM o f  a l r q  2 0076E-02 S 5546E-03 1 5094E-02 
A l i q u o t  2 5000€+00 a 5000E+00 2 5000E+00 

D p m / l  8 0303E-03 2 2218E-03 6 0374E-03 

-------------------------------------------------.----- C 
pC1 11 3 617E-03 / 1 001E-03 2 72OE-03 c ,-,---,,-,,,-~---,------~---.------------------.----.---.- 
1 s igma Err 75 0% 100 or. 100 0% 

1 001E-03 2 72OE-03 

200 1% 200 1% 
2 002E-03 5 441E-03 

2 s igma E r r  150 1 %  
\ 

p C i  E r r  2 714E-03 c 

c p C i  E r r  5 428E-03 

Cimatng V l u  < 8 10€-03/ C 2 65E-03 C 7 21E-03 
MDA 5 96E-03 4 66E-03 4 22E-03 

n 

17 

# I  
c 

a- 

E 

c 

..- 



525 2 
c CH M E V  CTS 

0 0  
0 0  
0 0  
0 0  

256 702 
255 701 
254 699 
253 698 
252 697 
251 695 

249 693 
248 691 

246 689 
243 687 

243 685 
242 683 c 241 682 
240 681 
239 679 c 238 678 
237 677 - 23b 675 

c 250 694 

c 247 690 

c 244 686 

I 

34 673 

1 f 232 670 
231 669 
230 667 c 229 666 

I 228 665 
227 663 
226 662 
229 661 
224 659 c 223 658 
222 657 
221 655 c 220 654 

I 219 652 
218 651 c 217 650 
216 640 
215 647 c 2 1 4  646 
213 644 
212 643 ' c 211 642 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

24 1 

Am 348 203 1041 53 MIN ss 14 

CH MEV CTS 
--e---- 

208 638 
207 636 
206 635 
205 634 
204 632 
203 631 
202 630 
201 628 
200 627 
199 624 
198 624 
197 623 
196 622 
195 620 
194 619 
193 618 

-192 616 
-191 615 
-190 614 
-189 612 
-188 611 
-187 610 
-186 608 
-185 607 - 184 606 
-183 604 
-182 603 
-181 602 
-180 600 
-179 599 
-178 597 
-177 596 
-176 595 
-175 393 

174 592 
173 591 

-172 589 
-171 588 
-170 587 
-169 585 
-168 584 
-167 583 
-166 581 
-165 580 
-164 579 
-163 777 
-162 576 
-161 575 
-160 573 
-159 572 
-158 971 
-137 569 

0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
1 
0 
1 
0 
1 
0 
0 
0 

242 

CH MEV CTS 
~ ~~ ~ 

-156 568 0 
-155 567 1 
-154 569 0 
-153 564 0 

152 563 0 
IS1 561 1 
150 360 0 

-148 337 0 
-147 556 0 
-146 533 0 
-149 553 0 
-144 352 1 
-143 551 1 
-142 349 rl 1 
-141 540 1 
-140 347 0 
-139 543 3 
-138 344 1 
-137 543 1 
-136 341 0 
-133 349,  0 
-134 538 2 
-133 337 5 
-132 536 14 
-131 334 18 
-130 933 41 
-129 332 67 
-128 530 173 
-127 529 284 
-126 528 357 
-125 526- 359 
-124 329 256 
-123 324 156 
-122 922 91 
-121 521 40 
-120 520 40 
-119 518 17 
-118 517 7 
-117 516 6 
-116 Si4 5 
-119 913 1 
-114 512 2 

112 509 1 
1 1 1  908 0 
1 1 0  SO& 0 
109 503 0 
108 904 0 
107 302 0 
106 301 1 
105 300 0 

149 559, 0 

1 

-113 510- 0 

244 
133- 148 173- 192 153- 172 0 

104 498 
103 497 
102 496 
101 494 
100 493 

99 492 
98 490 
97 489 
96 488 
95 406 
94 485 
93 404 
92 482 
91 481 
90 479 
09 478 
88 477 
e7 473 
06 474 
83 473 
84 471 
83 470 
82 469 
01 467 
80 466 
79 465 
78 463 
77 462 
76 461 
7 5  459 
74 458 
73 457 
72 455 
71 454 
70 453 
69 451 
68 450 
67 449 
&6 447 
65 446 
64 445 
63 443 
a2 442 
61 441 
60 439 
59 438 
38 437 
57 435 
36 434 
3s 433 
54 431 
53 430 

0- 

0 
0 
1 
0 
1 
1 
1 
0 
0 
0 
1 
0 
0 
1 
0 
0 
0 
0 
0 
0 
1 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
i 
0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
0 
0 
0 

0 
0 

52 429 
31 427 
30 426 
49 424 
48 423 
47 422 
46 420 
43 419 
44 418 
43 416 
42 415 
41 414 
40 412 
39 411 
38 410 
37 408 
36 407 
33 406 
34 404 
33 403 
32 402 
31 400 
30 399 
29 398 
20 396 
27 395 
26 394 
23 392 
24 391 
23 390 
22 388 
21 387 
20 386 
19 384 
18 383 
17 382 
16 380 
13 379 
14 378 
13 376 
12 375 
1 1  374 
10 372 
9 371 

7 360 
& 367 
5 365 
4 364 
3 363 
2 361 
1 3&0 

a 370 

0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
1 '  
0 
0 0  
0 

O /  
0 
0 
O F  1 
0 '  
0 
0 p 1 

0 '  
0 
0 

0 
0 ,  
0 "  
0 
O f- 
0 % 

0 
0 1 
O P  
0 
O F  
O L  
0 
0 -  
O L  
0 
o c  
0 '  
0 

0 ,  

1 6  

001 

O I  1 
0 

0 
O K  

243 
113- 134 , 

% 
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Appendix D Quality Control Raw Data Sheets 

Rocky Flats Analytical Report RF027 

Pond Samples 

Enclosed are the raw data sheets for the QC samples presented in the previous 
section 

February 16, 1991 

TMA/Nor c a1 



~~~ ~ 

L 

c A134000 V 1 01 

08-DEC-90 TMA Corporation 582-222 80 
12 07 05, Gross Alpha, G r o s s  B e t a  Anal QC 3836-40,54 r 

@$kiewe& Datr/-/ ' /qa 
342 091-90 ( C 4  1470 volts) 

C 

G 

c 

c 

e 
G 

C 

(i 

C a 
c 

c 

ALPHA 

I n s t r u m e n t  = GAW 1 1 2  
C o u n t s  = 1 1 0  000 

Time = 100 000 
Gross cpm = 1 100 

Dackqround = 0 055 
Observed CPM - 1 045 

Cross talk +ac = 0 006 
True CPN = 0 998 

EOf (cpm/dpm) = 0 095 
DPM o f  Aliquot = 10 490 

p C i  I m p 1  = 4 73 
1 sigma % llrr = 10 774- 

- 
BETA 

CXB 112 
931 000 
100 000 

9 310 
1 213 
8 097 
0 302 
7 796 
0 410 

19 013 

----- 

8 S t  
4 161 

cp - 
( 1  sigma e r r )  = 0 509 0 356 

( 2  siqrna e r r )  = 1 02 0 713 

LTV  (35  %) = 5 57 9 15 

LO6 FILE informatxm ( F i l e  name NP t 5 0 , l l G A W  
0 Time o f  c o u n t  bl IT P l a n c h e t  Identification A-cprn E-cpm 

. 

.- 
'i 

c 
L 

c 
i 

112 LOO) 
Time 

c 



\ 
OB-DEC-90 TMCI C o r p o r a t i o n  582-223 80 
12 07 41 Cross A l p h a ,  Gross B e t a  A QC 3841-4385s 

& Date&f/gd 
AB4000 V 1 01 c 

C o u n t e d  342 091-90 (Dl 1470 v o l t s )  

/ 
93 000 mg 1 00 omp 1 93 000 mg t 

A l i q u o t  S a m p l e  Weight Counted W e i g h t  

' - *  
--------e---.- --.--.-- . ------------ 

I n s t r u m e n t  
C o u n t s  

Time 
Gross c p m  

Ba c k g r o u 11 d 
Observed CPM 

Croso t a l k  f a c  
True CPII 

E f  f (cpm/dpm) 
DPM o f  A l i q u o t  

ALPHA 

= CAW 113 
r: 17 000 
= 100 000 

0 170 
0 088 

P 0 082 
0 006 

= 0 081 
0 102 
0 791 

--- ------ 

c 

P 

= 

= 

pCi / s m p l  = 0 356 J 
63 009 
L 

1 s i g m a  X Err = 
3 126 7, A( 

( 1  s i g m a  e r r )  =: 0 224 

(2 s i g m a  e r r )  = 0 447 

LTV (95 %) = 0 726 

MDA = 0 All / 

3 
3 

BETA 
I--- ~ _ _  

GRB 113 
108 000 
100.000 

1 080 
0 857 
0 223 
0 296 
0 199 
0 412 
0 483 

0 304 

0 469 

0 472 / 

LOG FILE i n f o r m a t i o n  ( F i l e  n a m e  NP C50,llCAW 113 LOG) a T i m e  o f  c o u n t  GMT P l a n c h e t  I d e n t i f i c a t i o n  A-cpm ID-cpm Time a 
18 22 6-DEC-90 341 099 (€I018147 4 0 0 100 00 

G 22 05 6-DEC-90 341 2134 BK 0 1 578 54 
17 10 7 - D E C - 9 0  342 049 SF 934 1320 10 00 

---.-----------------------------------------.------------------------------ 

I 

1 
L 

G' 

02 c 
L 

F - 



OS-DEC-90 TMA C o r p o r a t i o n  982-224 80 
12 08 17 Gross A l p h a ,  Gross B e t a  A n a l y s i s  QC 3846-50196 c AB4000 V 1 01 

~ Counted 342 091-90 ( D 2  1470 V O l t 5 )  
R e v  i ewe @ Da t e/&!w% 

1 00 snip 1 

G 

C 

c 

C 

C 

c 

C 

A1 3 q u o t  Sample  W e i g h t  C o u n t e d  W e i g h t  

I n s t r u me 11 t 
c o  UII t s 

Time 
Gross cpm 

Ea c k q round 
Ob b e r v e d  CPII 

C r o s s  t a l k  f a c  
T r u e  CPII 

Eff ( c p m / d p m )  
DPM O f  A1 1 q t J O t  

CdLPHA -------- 
= GAM 114 
= 409 000 
r. 100 000 
r 4 090 
m 0 047 
E 4 043 
e 0 006 

3 738 
= 0 108 
2. 34 690 

- - 

= 15 6 - p C i  / m p l  
1 s i g m a  X Err = . 5 42b 

BETA 

6RB 114 
5049 000 
100 000 
50 490 

1 161 
49 329 
0 287 

48 252 
0 414 

114 489 

-.LI--- 

sa s 
1 489 

( 1  s igma e r r )  = 0 848 

( 2  c r g m d  e r r )  = 1 70  

0 782 

1 56 

LTV (35  % )  = 17 0 9 3 8  

PIDA = 0 4 2 0  0 546 
G 

r 

?. 

F 

t 

I 

t 

LOG FILE xnforwation ( F i l e  name NP C50,llGAW 114 LO61 
Time o f  c o u n t  GIIT P l a n c h e t  I d e n t i f i c a t i o n  A-cpm B-cpm T i m e  

18 22 6-DEC-90 341 097 (BC)$132 1 0 0 100 00 c 22 05 6-DEC-90 341 234 BY\ 0 1 570 54 
17’10 7-DEC-90 342 049 SF 1064 1443 10 00 

--~---..--------------------------------------~-----------------.----------- 

” -  - 03 - 1 
4 
t 



OB-DEC-90 TMA Corporation 582-223 80 
12 08 44 Gross A l p h a ,  Gross Beta A n a l  SPLIT 525-1 OlWClO01 

c? AB4000 V 1.01 

~. Counted 342 091-90 ( D 3  1470 volts) 

G 

c 

c: 

C 

c 

c p c; 

0 300 l /  263 900 mg 263 900 mg 
?-------I--- 

Aliquot Sample W e i g h t  - Counted Weight 
-I----- ------------u 

Instrument 
Counts 

Time 
Gross cpm 

Background 
Observed CPll 

Cross talk fac 
True CPM 

ECf (cpm/dpm) 
DPM of Aliquot 

ALPHA 

CAW 113 
23 000 
100 000 
0 230 
0 048 
0 lea 
0 00s 
0 177 
0 050 
3 547 

.-..-. 0.- 

/ 
pc1 /1 = 5 33 
1 sigma X Err = a=- 

( 1  sigma e r r )  = 1 58 

(2 s i g m a  err) = 3 17 

LTV (95 'XI = 7 94 

r i m  = 3 0 8 '  

ORB 113 
166 000 
100 000 

1 660 
0 786 
0.874 
0 465 
0 792 
0 400 
1 979 

0 587 

1 17 

3 94 

1 55 ' 

LOG FJLE inforvatton (File name NP C30,llCAW 1 1 5  LOG) 
Time 09 count GI17 Plsnchet Identification A-cpm B-cpm Time f 

-----------.-------------------.------o----------------------.-------- 

17  56 6-DEC-$0 341 081 SF 1030. 1319 l o  00 1 c 22 05 6-DEC-90 341 254 BK 0 1 578 54 
17 10 7-DEC-90 342 049 SF 1056 1332 10 00 

e 0 



L 
01-DEC-90 TMA C o r p o r a t i  on 525- 1 80 
00 05 1 1  Cross A l p h a ,  C r o s s  B e t a  Ana c An4000 V 1 0 1  

C o u n t e d  335 227-90 (A2 1 4 7 0  v o l t s )  

01 cwc 1 0 0 1  

R s v i e w e d w  Date / q f ! d  
td:$i 

+ 0 300 1 272 000 mg 1 ; 272 000 mg / 
:. 
' C  ---o-c-------- -----------ow ----------.--- 
, A l i Q U O t  Sample W e i g h t  C o u n t e d  W e i g h t  

ALPHA 

Instrument = CAW 102 
C o u n t s  = 30 000 

Time = 100 000 
Gross cpm = 0 300 

---w---- 

B a c k g r o u n d  = 0 073 
Observed CPM = 0 227 c Cross  talk fac  = 0 005 

T r u e  CP14 = 0 222 
E f f  ( c p m / d p m )  = 0 050 ' c DPM o f  A l i q u o t  = 4 448 

c 

( 1  sigma e r r )  = 1 [33 

(2 s i g m a  err) = 3 67 

C 

c 

C 

C 

C 

LTV (95 % )  = 9 70 

I? I)A = 3 77 f 

BETA 

ORB 102 
185 000 
100 000 

1 850 
0 803 
1 047 
0 469 
0 944 
0 400 
2 359 

o-.--.- 

3 54 
-4 1 

0 6 1 1  

1 a2 

4 35 

1 s 7 /  

c c -  05 



04-DEC-90 TMA Corporation 582-220 U 
22 49 35 Alpha Spectroscopy SPLIT 63 NPS0173WC 

c T ASPEC ' $\'\$vxetued&Date ' 
Ckhnted on SS 2 126 20 minutes 

I -5 CMT 339 153 90 
Zero t i m e  270 292 90 '. 

CMT o f  std 338 995 90 i. 

.3 

0 Sep t i m e  0 000 0 Chemical y i e l d  \ 

Tracer - U 232 (F-Fl-A-(13) 240 738-89) ---------- 11 41 Dpm X 0 9879 = 11 27 Cow. tracer DPM 
Channels 109-133 

G Bkg CPM 0 00657 (on 335 978 90 f o r  2433 53 Min. - 
Cross cntr 260 

Net counts 259 6 2% 
Background 1 

c- Divisor 2 2978E+01 (net counts / c o r r  tracer DPM) 
Det Eff 0 2919 

fi Y i e l d  0 b239 (net counts) / teff x t o r r  t racer  DPM X t ime)  
U 

e 
C hanne 1 s 

Bkg CPM G 

Tracer c t s  
U235 cnts 

Net counts 

Lambda 
Decay c o r r  

Brnch ratio 

c 

DPM o f  a l i q  
Alrquot 

e Dpm'l 

<=83 

26- 46 
0 00000 

31 
0 
0 0 
0 

31 6 

( 4  2266E-13) 
1 0000 
I 0000 

1 3491E+00 
5 0000E-01 
2 6982E+OO 

1 
0 
0 0 
0 
1 1 

(2 6729E-12) 
1 0000 
0 8240 

5 2607E-02 
5 0000E-01 
1 0537E-01 

----- 
69- 99 75- 93 

0 00657 0 00370 

31 30 
1 0 
0 0 0 
0 0 

30 6 30 

( 1  1714E-08) (7 6520E-09) 

c 1 0000 1 0000 
1 0000 i 0000 

1 3056E+00 c 1 3056€+00 
s 0000E-01 9 0000E-01 
2 6112€+00 2 6112E+00 t 

p c 1  /1 1 215E+00 4 747E-02 1 176Et00 1 176€+00 - 
1 s i g m a  E r r  20 3y. 100 2'1: 20 9% 17 8% 

p C i  E r r  2 4677-01 4 756E-02 2 462E-01 2 091E-01 

p C i  E r r  4 939E-01 9 51lE-02 4 924E-01 4 181E41 

G ............................... > ~ ~ ~ ~ ~ ~ - ~ - - ~ ~ ~ ~ o ~ ~ o c I - ~ ~ ~ ~ o ~ ~ ~ ~ ~ - - o  

0 - 
ct 

I - 
4 

2 sigma E r r  40 6% 200 4x 41 9X 35 9,% 

Lirnitna V l u  < 1 62E+OO < 1 26E-01 < 1 58E+OO - 
MDA 1 83E-01 - 2 21E-01 

c 

c% 

1 83E-01 1 83E-01 1 

06 . - -  



c/ 582 220 

' 244 683 ' 243 682 
242 680 
241 679 
240 678 
239 676 
230 675 
237 674 
236 673 

p 235 671 
234 670 

a 3 3  669 
A a32 667 
U 231 66& 

230 665 
229 663 c 228 662 
227 &61 
226 660 
225 658 
224 657 
223 656 

221 653 
G 222 654 

220 652 
219 650 
218 649 
217 6413 ' 216 646 
215 645 
214 644 

(* 213 &43 
212 641 
211 640 ' 2 l Q  639 
209 637 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

238 

U 339 153 126 20 MIN ss 

208 636 
207 635 
206 633 
205 632 
204 631 
203 630 
202 628 
201 627 
200 626 
199 624 
198 623 
197 622 
196 620 
195 619 
194 618 
193 617 
192 615 
191 614 
190 613 
189 611 
188 610 
187 609 
186 607 
185 606 
184 605 
183 604 
182 602 
181 601 
l B 0  600 
179 598 
178 597 
177 596 
176 594 
175 593 
174 592 
173 591 
172 5f39 
171 508 
170 587, 
169 985 
168 584 
167 503 
166 581 
169 580 
164 579 
163 575 
162 576 
161 575 
160 574 
159 572 
158 571 
157 570 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
1 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

235 

CH WEV CTS 

156 568 0 
155 567 0 
154 566 0 
153 564 0 
152 563 0 
151 562 0 
150 361 0 
149 359 0 
148 358 0 
147 557 0 
146 355 0 
145 334 1 
144 593 0 
143 331 0 
342 330 0 
141 549 0 
140 548 0 
139 546 0 
138 543 0 
137 344 1 
136 542 0 
135 541 0 
134 340 0 

-133 538- 0 
-132 537 1 
-131 936 4 
-130 935 14 
-129 333 20 
-128 532- 28 
-127 931 . 34 

-- -- CH MEV CTS 
~~- 

104 SO1 0 
103 499 0 
102 498 0 
101 497 ~ 0 
100 495-*1 
-99 494 1 
-98 493 0 
-97 492 0 
-96 490 0 
-93 489 0 
-94 488 0 
-93 486 0 
-92 485 0 
-91 484 0 
-90 482 0 
-09 481 1 
-88 480 1 
-87 479 1 
-86 477- 4 
-85 474 6 
-84 475 3 
-83 473 3 
-82 472 2 
-81 471 5 
-80 469 2 
-79 468 0 
-78 467 1 
-n 444 1 
-76 464 0 
-73 463 0 

-126 529 37- -74 462 0 
-123 928 
-12rl 527 
-123 525 
-122 924 
-121 523 
-120 322 
-119 520 
-110 519 
-117 918 
-114 316 
-115 515 
- 1 1 4  514 
-113 312 
-112 911 
-ill 510 
-110 509 
-103 501, 

108 SO6 
107 SO5 
106 503 
105 502 

38 
16 
19 
1 5  
1 5  
7 
6 
3 
0 
1 
1 
0 
1 
0 
0 
0 

'5. 0 
0 
0 
0 
0 

233 
I 26- 46 40- 66 69- 99 

I Q  

-73 460 
-72 459 
-71 458 
-70 454 
-69 4 5 w  

60 454 
67 453 

-66 491 
-63 450 
-64 449 
-63 447 
-62 446 
-61 443 
-60 443 
-39 442 
-58 441 
-57 440 
-S6 438 
-93 437 
-94 436 
-53 434 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 

234 
73- 93 

2 
CH MEV CTS 

-52 433 0 
-31 432 0 
-50 430 0 
-49 429 0 
-48 428 0 

-4& 423 0 
-45 424 0 
-44 423 0 
-43 421 1 
-42 4 2 0 e  3 
-41 419 0 
-40 417 8 

-38 415 5 
-37 413 3 
-36 412 3 
-33 411 0 
-34 410 1 

-32 407 1 
-31 406 0 
-30 404 
-29 403 0 
-28 402 1 

------- 

47 427- 0 

-39 416 3 1  

-33 408 0 :  

0 1  

-27 400 0 :  
-24 399- 0 '  
25 398 0 
24 397 
23 395 
22 394 
21 393 
20 391 
19 390 
18 389 
17 387 
16 386 
1 5  383 
14 384 
13 382 
12 381 
11 380 
10 378 
9 377 
8 376 
7 374 
6 373 
5 372 
4 371 
3 369 
2 368 
1 367 

L 

232 ' 
109- 133 

+ 
). c 

c . -  07 



T 
G 

c 

C 

i C  

c. 

c 

C 

C 

c 

ci 

c. 
C 

c. 

G 

” . .u . ”.. 382-220 U ..--..- “_....__.__.. 
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c; 

.. 
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~ 

04-DEC-90 TMA C o r p o r a t i o n  582-221 U I 

22 50 07 A l p h a  S p e c t r o s c o p y  SPLIT 84 NPS0193WC 
I 

' -  . ASPEC V 2 09 w , d i e v x e w e &  Dat&dF/% * 

3 126 20 m i n u t e s  
GMT 339 153 90 

~ c ~ ~ ~ ~ ~ i ~ ~  ::4 292 90 

GMT o f  r t d  338 995 90 
1 * Sep t i m e  0 000 0 

~ T r a c e r  - U 232 (F-Fl-A-(13) 240 738-89) 
-..-------wII 

C h a n n e l s  107-131 c Bkg  CPM 0 00904 

Cross c n t s  192 
B a c k g r o u n d  1 
N e t  c o u n t s  191 7 

C D i v i s o r  1 6945E+Ol 
D e t  Eff 0 2874 

Y i e l d  0 4671 c 

c 
C h a n n e l s  26- 46 

Bkg  CPM 0 00082 

ross  c n t s  22 
0 

U235 c n t s  0 

C 

T r a c e r  c t s  0 0 

N o t  c o u n t s  22 5 G 
Lambda ( 4  2266E-13) 

Decay c o r r  J 0000 
B r n c h  r a t i o  1 0000 

DPM o f  a1  i q  1 2383E+00 
A l i q u o t  5 0000E-01 

Dpm/l 2 59636E+OO G 

c 

C h e m i c a l  y i e l d  

1 1  41 Dpm X 0 9879 - 11 27 C o w .  t racer  DPM 

( o n  335 978 90 + o r  2433 33 llin 

3% 

( n e t  c o u n t s  I e o r r  t r a c e r  DPM) 

( n e t  c o u n t s )  / ( e Q f  x c o w  t r a c e r  DPM X t i m e )  

G& --.--- U 234 

47- (55 67- 97 74- 91 
0 00082 0 00370 0 00205 

a 29 28 
0 0 0 
0 0 0 0 0 
0 0 0 
a 1 19 5 ae 

(2 6729E-12) ( 1  1714E-08) (7 652OE-09) 

< 1 0000 1 0000 1 0000 
0 8260 1 0000 1 0000 

c 1 4289E-01 1 7114€+00 t &524€+00 
s 0000E-01 Is 0000E-01 'i OOOOE-01 

2 0578E-01 3 4228€+00 3 3047E+OO - 
b 

1 170Ei00 1 207E-01 1 542E+00 1 489E+00 e - p c 1  I 1  ............................ - --------------- - ---- - ---- -------- 
1 s igma E r r  23 9% 50 5X 18 7x 19 3% 

cb 

c. , 

2 s igma E r r  47 8% 101 1% 37 SA'' 38 bx ~ 

G 

p C t  Err 2 7V3E-01 6 50'iE-02 E! 888E-01 2 873E-01 8 

pCa E r r  5 %LE-01 1 301E-01 S 777E-01 9 747E-03 8 
- -- 

L i m i t n a  V l u  < 1 63E+OO < 2 36E-01 
/ - 

MDA 2 48E-01 

B 
3 00E-01 



I 
0 0  

0 

0 0  
a :  0 

256 705 ' 255 704 
254 703 
253 701 

251 699 
250 697 

248 695 
247 693 

245 691 
244 689 
243 688 
242 687 
241 605 
240 604 
239 603 
238 681 
237 600 
236 679 

t2 a52 700 

e 249 696 

c 246 692 

, 235 677 

' 231 672 
230 671 
229 669 
228 648 
227 667 
226 665 
225 664 
224 663 
223 661 
222 660 
221 659 
220 657 1 219 656 
218 655 
217 453 
216 652 
215 651 
2 1 4  649 
213 648 
a l a  447 
211 643 
210 644 
209 443 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

238 

U 339 153 126 20 HfN ss 

208 641 
207 440 
206 639 
205 637 
204 636 
203 635 
202 633 
201 632 
200 631 
199 62.9 
1913 628 
197 627 
196 626 
195 624 
194 623 
193 622 
192 620 
191 619 
190 618 
189 616 
188 615 
187 614 
186 612 
185 611 
184 610 
103 600 
182 407 
181 &Ob 
180 604 
179 603 
178 602 
177 600 
176 599 
175 598 
174 594 
173 535 
172 534 
171 592 
170 591 
119 990 
168 588 
167 587 
ibt, 586 
165 584 
164 583 
I l 3  502 
162 580 
161 579 
160 578 
159 576 
158 575 
157 574 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

235 
2&- 46 47- 63 

CH HEV CTS 

156 572 1 
195 571 0 
154 570 0 
153 568 0 
132 367 0 
151 566 0 
150 564 0 
149 363 0 
148 362 0 
147 960 0 
146 559 0 
145 958 0 
144 556 0 
143 553 0 
142 554 0 
1 4 1  552 0 
140 351 0 
139 350 0 
138 348 0 
137 547 0 
13L 544 1 
135 944 0 
134 543 0 
133 942 0 

-131 539 0 
-130 538 3 
-129 536 7 
-128 535 10 
-127 534 6 
-126 533- 25- 
-125 331 22 
-124 530 23 
-323 529 19 
-122 527 18 
-121 526 27 
-120 525 10 
- l l ?  523 1 1  
-118 522 4 
-117 521 0 
-116 519 4 
-115 318 1 
- 1 1 4  517 0 
-113 515 2 
-112 514 0 
- 1 1 1  513 0 
- 1 1 0  s11 0 
-109 510 0 
-100 509 0 
-107 507- 0 

106 306 0 
105 503 1 

u-------- 

132 540- 1 

233 
67- 97 

CH HEV CTS 

104 503 1 
103 502 0 
102 301 0 
101 499 1 
100 498 0 

99 497 1 
98 495 0 

-96 493 0 
-93 491 0 
-94 490 0 
-93 489 1 
-92 487 0 
-91 406 0 
-90 405 0 
-89 483 1 
-88 482 0 
-87 481 0 
-86 479 2 
-83 478 4 
-84 477 - 5 
-83 475 5 
-82 474 1 
-81 473 3 
-00 471 2 
-79 470 1 
-78 469 1 
-77 467 2 
-76 466 1 
-75 463 0 
-74 463 0 
-73 462 0 
-72 461 0 
-71 459 0 
-70 458 0 
-69 457 0 
-68 459 0 
-67 454- 0 
66 453 0 

-65 451 0 
-64 450 0 
-63 449 0 
-62 447 0 
-41 446 1 
-60 445 0 
-59 443 0 
-58 442 0 
-57 441 0 
-54 439 0 
-5s 438 0 
-54 437 0 
-53 436 0 

-0-o-m 

-97 494- 0 

234 

3 

CH MEV CTS 

-52 434 0 
-51 433 0 
-50 432 0 
-49 430 1 
-48 429 0 .  

-46 426 

--------- 

-47 428- 0 

-43 423 
-44 424 
-43 422 
-42 421 
-41 4 2 0 4  
-40 418 
-39 417 
-38 416 
-37 414 
-36 413 
-39 412 
-34 410 
-33 409 
-32 408 
-31 406 
-30 405 
-29 404 
-28 402 
-27 401 
-26 40Q/ 
25 398 
24 397 
23 396 
22 394 
21 393 
20 392 
19 390 
18 389 
17 388 
16 306 
1 5  383 
14 384 
13 382 
12 381 
1 1  380 
10 378 

9 377 
8 376 
7 374 
b 373 
5 372 
4 370 
3 349 
2 368 
1 366 

0 
0 ,  
1 
1 
0 
0 
2 
1 
7 
5 
2 ,  

232 
74- 91 107- 131 

1 -"-. - PO 'c 

c . 
i 
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' 05-DEC-90 TMA Corporation 582-222 U 

c- Reviewe D8 t dd5/%3 
OQ 17 1Q Alpha Spcctroscop QC 3836-3840 

I ASPEC V 2 09 \ j ,d( 
I Counted on SS 8 89 48 minuter 

GMT 339 250 90 
Zero time 1 000 90 

CMT o f  s t d  338 995 90 
0 ~ e p  time 0 000 0 

- 
Chemical yield 

.. 
Tracer - U 232 (F-F1-14-413) 240 738-89) 
uI------- 11 41 Dpm X 0 9879 = 11 27 Corr.  tracer DPM 

C h 8 n n s l r  108-133 
Bkg CPM 0 01027 ( o n  335 978 90 f o r  2433 53 Man C 

G r o s s  c n t s  172 

Net c o u n t s  171 7 6% 
' Background 1 

Divisor 1 5171E+01 (net  c o u n t s  / c o r r  tracer DPM) c 

G 
Det E f f  0 2853 

Yield 0 5943 ( n e t  c o u n t s )  / 4.99 x c o r r  tracer  DPM X time) 

C 
C h a n n e l s  

' c  B k g  CPM 

Gross c n t s  
B a c k g r o u n d  
T r a c e r  c t s  
U235 c n t s  

N e t  c o u n t s  e 
Lambda 

Decay corr 
1 c B r n c h  ratio 

c=j33 

24- 44 
0 00000 

185 
0 
0 0 
1 

184 14 

( 4  2266E-13) 
1 0000 
1 0000 

46- &5 
0 00123 

8 
0 
0 0 
0 
8 3 

( 2  6729E-12) 
1 0000 
0 8260 

DPM o f  a l i q  1 2128F+Ol 6 3840E-01 
A l a q u o t  1 0000E+00 1 OOOOE+OO 

Dpm/smp 1 1 2128E-tO1 6 3840E-01 G 

--ow-- 

67- 98 74- 91 
0 00288 0 00082 

172 
0 
0 0 
1 

171 13 

( 1  1714E-08) 
1 0000 
1 0000 

1 1271E+01 

1 1271E+Ol 
1 0000E+00 

168 
0 
0 0 
0 

l6B 13 

( 7  652OE-09) 
1 0000 
1 0000 \ 

# 

1 1074E+Ol ' 
1 0000E+00 
1 1074E+01 c 

L 

2 sigma Err  21 5% 76 9x 21 3x 21 7% 
1 O82E+OO ,I p C i  Err 1 173E+OO 2 201E-01 1 092E+00 

T I  
G 

L i m i t n g  V I u  < 6 43E+OO < 4 69E-01 C S 98E+00 / € 5 88E+00 
1 38E-01 

'c 
MDA 1 38E-01 f i ~ ~ E - O I  1 38E-01 

47829 =00122 5 . 0 %  */ ,/A  ~~ ~ - i2 I G *.-P CL 

P & f i , f a t C ) Y  



U 339 250 89 48 MIN ss 8 582 222 

CH MEV CTS 
f= 

I 0 0  
I 

0 
0 
0 

256 696 
255 699 
254 693 
253 692 
252 691 
251 690 
2350 688 

248 606 
247 684 
246 603 
245 682 
244 681 

242 678 
241 677 

cb 240 676 
239 674 
238 673 
237 672 
236 670 
235 669 

I 
c 249 687 

c 243 679 

, c 234 668 

32 665 

23Q 663 
229 662 
228 660 
227 659 
22& 658 
225 65& 
224 659 
223 654 
222 653 
e321 651 
220 650 
219 649 
218 647 
217 646 
21b 645 
215 644 
214 642 
213 641 
212 640 
211 639 
2lQ 637 
209 636 

CH MEV CTS 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

208 635 
207 &33 
206 632 
205 631 
204 630 
203 628 
202 627 
201 b26 
200 625 
199 623 
198 622 
197 621 
196 619 
195 618 
194 617 
193 616 
192 614 
191 613 
190 612 
189 611 
188 609 
187 608 
186 607 
185 605 
184 604 
183 603 
182 602 
181 600 
180 599 
179 598 
178 596 
177 595 
176 594 
175 593 
174 591 
173 590 
172 5139 
171 5138 
170 586 
169 583 
168 584 
167 582 
166 581 
165 580 
164 579 
i63 577 
162 576 
161 575 
160 574 
159 572 
158 571 
157 570 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
Q 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

CH flEV CTS 

156 568 0 
133 567 0 
154 366 0 
153 565 0 
152 563 0 
131 562 0 
150 561 0 
149 559 0 
148 398 0 
147 537 0 
146 336 0 
145 354 0 
144 553 0 
143 552 0 
142 551 0 
141 549 0 
140 548 0 
139 547 0 
138 549 1 
137 344 0 
136 543 0 
135 542 0 
134 54Q, 0 

-133 539 0 
-132 538 1 
-131 537 3 
-130 535 4 
-129 534 6 
-128 533- 17 
-127 931 2&r 
-126 530 22 
-123 529 21 
-124 928 18 
-123 326 17 
-1%2 525 6 
-121 524 11 
-120 522 5 
-119 521 9 
-118 520 2 
-117 519 0 
-116 517 1 
-115 516 3 
-114 515 0 
-113 514 0 
-112 512 0 
- 1 1 1  511 0 
-110 510 0 
-109 508 0 
-108 507- 0 

107 506 0 
106 505 0 
105 503 0 

238 
24- 44 

235 233 
46- 63 67- 98 

CH MEV CTS 
~~ ~ _ _ ~ _  

104 502 0 
103 301 0 
102 500 0 
101 498 0 
I00 497 Q 

-98 494 0 
-97 493 0 
-96 492 1 
-95 491 0 
-94 489 0 
-93 488 0 
-92 487 0 
-91 483 0 
-90 484 0 
-89 483 1 
-88 482 6 
-87 480 14 
-86 479 27 
-85 478 18 
-84 477- 18 

99 49< Q 

-83 475 - 22- 
-82 474 
-81 473 
-80 471 
-79 470 
-78 469 
-77 460 
-76 46& 
-73 465 
-74 464 
-73 463 
-72 461 
-71 460 
-70 459 
-69 437 
-68 456 
-67 4 5 c  

66 454 
-65 492 
-64 451 
-63 430 
-62 449 
-61 447 
-60 446 
-59 445 
-58 443 
-57 442 
-56 441 
-55 440 
-54 438 
-53 437 

23 
12 

5 
7 
7 
2 
4 
1 
1 
1 
2 
0 
0 
0 
0 
0 

-0 
0 
0 
0 
0 
0 
0 
0 
0 
2 
1 
2 
i 
2 

234 
74- 91 

- 

CH MEV CTS 

-sa 436 0 
-51 434 0 
-50 433 0 
-49 432 0 
-48 431 0 ,  
-47 429 0 
-46 428 0 

43 427- 0 ,  
-44 426 3 
-43 424 8 
-42 423 19 
-41 422 27 
-40 420, 297 
-39 419 24 
-38 418 31 
-37 417 17 
-36 415 12 
-33 414 6 
-34 413 1 
-33 412 
-32 410 0 
-31 409 0 
-30 408 1 -  
-29 406 0 '  
-28 405 0 
-27 404 0 ,  
-26 403 1 
-23 401 0 
-24 4OOd 8 - 
22 397 0 

20 395 0 '  
19 394 0 
18 392 0 ,  

16 390 0 
15 389 0 
14 387 0 
13 306 0 
12 383 
11 383 
10 382 0 

------...-- 

4 i  

&V 399 O G  

21 396 O b  

17 391 0 (- 

9 381 0 c 
8 380 0' 
7 378 0 
6 377 
5 376 0 
4 375 0 
3 373 
2 372 0 
1 371 0 

O 1  

O J  

t 232 
108- 133 

c . -  i3 
I 
L 
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05-DEC-90 TMA C o r p o r a t i o n  582-223 U 
00 17 42 A l p h a  S p e c t r o s c o p y  QC 3841-3845 . ASPEC V 2 09 fld' @ #.,, 

Reviewed Date / 5 0 c 
C o u n t e d  on SS 1 0  89 48 m i n u t e s  

GMT 339 250 90 
339 250 90 9) Z e r o  time 

GMT o f  s t d  338 995 90 
G Sep t i m e  0 000 0 

c 

Chemica l  y r c l d  

Tracer - U 232 (F-Fl-A-(13) 240 738-89) 
------o-u--- 11 41 Dpm X 0 9879 = 11 27 C o r r  t racer  DPM 

C h a n n e l s  107-131 c Bkg CPM 0 00822 ( o n  335 978 90 f o r  2433 53 Man 

Cross c n t s  158 
Background 1 
N e t  c o u n t s  157 8 3% 

D i v i s o r  1 3Y29E+Ol ( n e t  c o u n t s  / c o r r  t r a c e r  DPM) C 
D o t  E f f  0 2766 

Y i e l d  0 5628 ( n e t  c o u n t s )  / ( e Q f  x c o r r  t r a c e r  DPM X time) 

c 
C h a n n e l s  

Bkg CPM 

G r o s s  c n t s  
B a c k g r o u n d  
T r a c e r  c t s  

U235 ctrts 
N e t  c o u n t s  

Lambda 
Decay c o r r  

B r n c h  r a t i o  

C 

' c ! !  

C 

26- 46 
0 00000 

0 
0 
0 0 
0 
0 1 

( 4  2266E-13) 
1 0000 
1 0000 

DPM o f  a l i q  0 0000E-01 
A l i q u o t  1 0000E+00 

D p d s r n p l  0 OOOOE-01 G 

43- 66 
0 000132 

0 
0 
0 0 
0 
0 1 

(2  B729E-12) 
1 0000 
0 a260 

0 0000E-01 
1 0000E+00 
0 0000E-01 

68- 97 
0 00164 

1 
0 
0 0 
0 
1 1 

U 234 

74- 91 
0 00082 

1 
0 
0 
0 
1 

( 1  1714E-08) (7  652OE-09) 

< 1 0000 1 0000 
1 0000 1 0000 

?* 

7 1793E-02 7 1793E-02 
1 0000E+00 1 0000E+00 

7 1793E-02 7 1793E-02 
I 

.. 

L i m i t n g  V l u  < 5 34E-02 < 6 46E-02 C 8 59E-02 / C 8 59E-02 
1 S1E-01 8 

L 
MDA 1 51E-01 I 1 82E-01 1 5lE-01 w 

c 
Y I '  15 c . -  

c 

'i 



5%2 223 U 339 250 B9 48 MIN ss 10 

'0  0 

256 705 
255 703 
254 702 
253 701 
252 699 
251 698 
250 697 ' 249 695 
248 694 
247 693 
246 691 
245 690 
244 689 ' 243 687 
242 686 
241 685 
240 683 
239 682 
238 681 
237 679 
236 478 
235 677 c 234 675 

32 673 

230 670 
229 469 
228 667 
227 U t ,  
226 465 

224 662 
223 661 
222 660 
221 658 
220 657 
219 654 
218 654 
217 653 
216 652 
215 650 
214 649 c 213 648 
212 444 
211 645 c! 210 644 
209 642 

c 225 663 

G 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

208 641 
207 640 
206 638 
205 637 
204 636 
203 634 
202 633 
201 632 
200 630 
199 629 
198 628 
197 624 
196 625 
195 &24 
194 622 
193 621 
192 620 
191 618 
190 617 
189 616 
188 414 
187 613 
186 612 
185 610 
184 609 
183 608 
182 606 
181 603 
le0 A04 
179 602 
178 601 
177 600 
176 598 
175 597 
174 596 
173 594 
172 593 
171 592 
170 590 

168 5C8 
167 5136 
164 585 
145 5B4 
1L4 5133 
163 581 
lb2 500 
141 575' 
160 577 
159 5742 
150 575 
157 573 

1 ~ 9  r;es 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

238 235 
26- 46 47- 66 

CH MEV CTS 

156 572 O 
155 571 0 
154 569 0 
153 548 0 
152 567 0 
151 565 0 
150 544 0 
149 963 0 
148 561 0 
147 560 0 
146 559 0 
145 557 0 
144 554 0 
143 535 0 
142 533 0 
141 352 0 
140 531 0 
139 549 0 
138 548 0 
137 347 0 
134 543 0 
133 544 1 
134 943 0 
133 541 1 
132 540 1 

-131 539- 0 
-130 537 1 
-129 534 6 
-128 535 10 
-127 533 12 
-126 532 ~ 2 0  
-123 331 18 
-124 329 22 
-123 528 21 
-122 527 18 
-121 525 6 
-120 524 10 
-113 523 6 
-118 321 4 
-117 520 0 
-116 519 2 
-115 517 1 
-114 516 0 
-113 515 0 
-112 513 0 
-111 512 0 
-110 511 0 
-109 509 0 
-108 508 0 
-107 3 0 7 1  1 

10t 506 0 
105 504 0 

-------I- 

233 
60- 97 

CH REV CTS 

104 503 0 
103 302 0 
102 500 0 
101 499 0 
100 498 0 
99 496 0 
98 495 0 

-96 492 0 
-95 491 0 
-94 490 0 
-93 488 0 
-92 487 0 
-91 486 0 
-90 484 0 
-89 483 0 
-88 482 0 
-87 480 0 
-86 479 0 
-89 478. 0 
-84 474 0 
-83 475 0 
-82 474 1 
-81 472 0 
-80 471 0 
-79 470 0 
-78 468 0 
-77 467 0 
-7A 466 0 
-75 464 0 
-74 463 0 
-73 462 0 
-72 460 0 
-71 499 0 
-70 458 0 
-69 456 0 
-68 4 5 9 ,  0 

47 454 0 
-66 452 0 
-65 431 0 
-64 430 0 
-63 448 0 
-42 447 0 
-61 446 0 
-60 444 0 
-59 443 0 
-58 442 0 
-57 440 0 
-36 439 0 
-53 438 0 
-54 436 - 0  
-53 43s 0 

---I-...--- 

-97 4 9 r  0 

234 

CH REV CTS 

-52 434 0 
-51 433 0 
-30 431 0 
-49 430 0 
-48 429 0 
-47 427 0 
-44 426 0 
-43 423 0 
-44 423 0 
-43 422 0 
-42 4 2 1 ~  0 
-41 419 

----I---- 

-40 418 
-39 417 
-38 415 
-37 414 
-34 413 
-35 411 
-34 410 
-33 409 
-32 407 
-31 406 
-30 403 
-29 403 
-28 402 
-27 401 
-24 399 

23 398 
24 397 
23 395 
22 394 
21 393 
20 391 
19 390 
!8 389 
17 387 
16 386 
15 389 
14 383 
13 382 
12 381 
11 379 
10 378 
9 377 
8 379 
7 374 
6 373 
5 371 
4 370 
3 369 
2 367 
1 346 

0 
0 
0 
0 
0 
0 
0 
0 
o c  
0 
0 
0 .  
0 '  
o l  
0 
0 
04 
0 '  
0 
0 
0 
0 

OF 

O f  I 

O k  
0 
0 ,  
0 '  
0 
0 1 

0 
0 

O t :  1 
0 ,  
0 

0 O i  

01 0 

0 

O I  
1 '  
1 232 

74- 91 107- 131 
1 

- - *  16 
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( 05-DEC-90 TMA C o r p o r a t i o n  582-224 U I 

20 32 04 Alpha S p e c t r o s c o p y  aC 3846-50156 

I W1.l' Reviewed&& Date /e/& RSPEC V 2 09 
/ 

Cou'nted on SS 1 1 2 2  62 m i n u t e s  
GPIT 340 099 90 

1 000 90 a* Zero t ime 

CMT o f  s t d  3 4 0  084 90 
0 S e p  time 0 000 0 

v 

Chemical y i e l d  
I 
* 

Tracer - U 232 (F-F1-4-(13) 240 738-89) ------------- 11 41 Dpm X 0 9878 = 11 27 Corr t racer  DPM 
C h a n n e l s  106-130 e B k g  CPM 0 00288 ( o n  335 978 90 f o r  2433 53 Min 

G r o s s  c n t s  237 

N e t  c o u n t s  237 b 3% 
c Background 0 

C D i v i s o r  2 1027E+01 ( n e t  c o u n t s  / c o r r  t racer  DPM) 
D c t  E f f  0 2768 

Y i e l d  0 6194 ( n e t  c o u n t s )  / t e f f  x corr  t r a c e r  DPM X t i m e )  P 

c 

C 
C h a n n e l s  25- 45 

Bkg CPM 0 00000 

Gross c n t s  1066 
Bac k g T o u n d  0 

U235 c n t s  4 
0 0 

N e t  c o u n t s  1062 33 

0 c T r a c e r  c t s  

Lamtda ( 4  226tE-13) 
I Decay corr 1 0000 
c Brnch ratio 1 0000 

6 DPM o f  aliq 5 0506E+01 
Aliquot 1 ooooc+oo 

D p m / s m p l  5 0506E+01 
G 

46- 65 
0 00041 

42 
0 
0 

lOS6 1036 
0 0 

0 0 0 0 
0 

42 6 

(2 6729E-12) 
1 0000 
0 O26O 

2 4 1 0 % E + O O  
1 0000E+00 
2 r)lB%C+OO 

u 234 ------ 
67- V6 73- 90 

0 00247 0 00082 

S 
1051 33 

( 1  1714E-08) 
1 0000 
1 0000 

4 9983E+Ol 
1 0000E+00 
4 9983E+Oi 

f 

I . I  

! 

0 
0 

1036 32, 
G 

( 7  6520E-09) 
E 1 0000 

1 0000 L 

4 9270E+Ol ' 
1 0000E+00 
4 9270E+Ol 

L 



I 
582 224 U 340 099 322.62 MIN 8s 1 

CH MEV CTS CH MEV CTS CH MEV CTS CH WEV CTS . 
0 '  0 0 208 642 

0 207 641 
0 206 640 
0 205 63EI 

254 706 0 204 637 
255 705 0 203 436 
254 703 0 202 434 
253 702 0 201 633 
252 701 0 200 632 
231 699 0 199 630 
250 698 0 198 629 c 249 697 0 197 628 
248 695 0 196 626 
247 694 0 195 625 
246 693 0 194 624 
245 691 0 193 622 
244 690 0 192 621 c 243 489 0 191 620 
242 407 0 190 618 
241 686 0 189 617 c 240 685 0 108 416 
239 683 0 187 6 1 4  
230 682 0 186 613 c 237 681 0 185 612 
234 679 0 184 410 
235 678 0 103 609 c 234 677 0 182 608 

33 675 0 101 606 
32 674 0 100 605 

0 179 604 
0 178 602 

c 231 673 
230 671 
229 670 0 177 601 c 228 669 0 176 600 
227 467 0 175 598 
226 666 0 174 597 

l c 225 665 0 173 596 
224 663 0 172 594 
223 662 0 171 593 c 222 661 0 170 592 
221 660 0 169 590 
220 658 0 168 5139 
21? 657 0 167 588 
218 656 0 166 586 
217 654 0 165 585 

~ c 216 653 0 164 584 

2 1 4  650 0 1L2 581 
213 649 0 161 580 
212 648 0 160 579 
211 646 0 159 577 
210 643 0 153 576 
209 444 0 157 575 

*-I 0 

0 

215 652 0 163 583 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

156 573 
155 572 
154 371 
153 569 
152 560 
151 547 
150 565 
149 564 
148 563 
147 561 
146 560 
145 539 
144 557 
143 556 
142 555 
1 4 1  553 
140 552 
137 551 
133 549 
137 548 
136 547 
135 549 
134 544 
133 543 
132 541 
131 5 4 0  

-130 539 
-129 537 
-128 336 
-127 535 
-126 533 
-125 532' 
-124 531 - 
-123 529 
-122 528 
-121 527 
-120 525 
-119 524 
-118 523 
-117 531 
-116 520 
-115 519 
-114 517 
-113 516 
-112 515 
- 1 1 1  513 
- 1 1 0  512 
-109 fill 
-108 510 
-107 508 
-106 5 O V  

103 506 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
8 

10 
22 
25 
34- 
24 
29 
31 
20 
10 
8 
7 
3 
0 
3 
0 
1 
0 
0 
0 
0 
0 
0 
0 

238 
23- 43 

235 
46- 63 

233 
67- 96 

104 504 0 
103 503 0 
102 502 0 
101 300 0 
100 499 P 

99 498 0 
98 494 D 
97 495 0 

-96 494- 0 
-95 492 0 
-94 491 1 
-93 490 0 
-92 488 0 
-91 487 0 
-90 486 0 
-09 484 1 
-88 483 4 
-87 482 1 5  
-86 480 4 1  
-05 479 64 
-84 478 114 
-83 476- 128' 
-82 475' 148- 
-81 474 114 
-80 472 114 
-79 471 94 
-78 470 71 
-77 460 55 
-76 447 38 
-75 466 1 5  
-74 444 9 
-73 443 7 
-72 462 3 
-71 460 5 
-70 459 S 
-64 458 4 
-68 456 1 
-67 45% 1 

66 459- 2 
-65 452 1 
-64 451 2 
-63 490 0 
-62 448 0 
-61 447 1 
-60 446 2 
-59 444 0 
a58 443 0 
-57 442 2 
-56 440 2 
-55 439 7 
-54 438 3 
-53 436 4 

234 
73- 90 

CH WEV CTS 1 
-52 435 6 
-51 434 2 '  ~ 

-50 433 2 
-49 431 3 l  
-48 430 0 ,  
-47 429 1 
-46 427 2 
-45 42- y. 
-44 425 12 '  
-43 423 33 ~ 

-42 422 61 - 1 
-41 421, 87 
-40 419 133 
-39 418 1491 1 
-38 417 136 
-37 413 113 
-36 414 96 
-35 413 78 
-34 411 59 
-33 410 34,- 
-32 409 25 ' 
-31 407 15 
-30 406 16 c 

-29 405 
-28 403 4 
-27 402 
-26 401 4 .  
-2s 399 

24 3 9 6  0 
23 397 2 L  
22 395 0 
21 394 
20 393 
19 391 0 
18 390 2 

16 387 0 
15 386 0 
14 389 0 -  
13 383 0 
12 382 
11 381 0 
10 379 0 

9 370 0 
e 377 0 
7 375 0 
6 374 
5 373 
4 371 0 

------ 

1 
I 

I 

6 '  I 

1 ,  

= I  

17 389 O r  
I 

O C  ' 

E 3  

3 370 
2 369 
1 367 0 

. . -  .. 

232 I 
106- 130 

L 
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582-220 Pu 
SPLIT 63 NP30173WC 

TMA C o r p o r a t i o n  
p h a  S p e c t r o s c o p  

1 0 3 7  63 m i n u t e s  

* / 

C h e m i c a l  y i 8 l d  <=>’ 
T 
K 

2 )  160 2&9-90) 
5 94 Dpm X 1 0000 = b 96 Corr t r ~ c e r  DPW 

( o n  6 043 91 f o r  2333 23 Hin 

> f- 

6MT o f  s t d  11 060 91 
Sep time 0 000 0 

Tracer - Pu242 (04-D2-A-( 
G 

I ----------o- 

C h a n n e l s  83- 102 

I B k g  CPM 0 00297 
c 
C Cross c n t s  1 2 9 2  

Bac kgtound 3 
N e t  c o u n t s  1289 2 

Divisor 2 1620E+O2 
Det E f f  0 2870 

Y i e l d  0 72bO 

C 

C* 

0% 

( n e t  c o u n t s  / c o r r  t racer  DPM) 
r ( n e t  c o u n t s )  / ( e O f  x c o r r  t racer  DPM X time) L 

C Pu236 
---I 

150-167 
0 00850 

C h a n n e l s  103-120 
C B k g  CPM 0 00382 c 

ross c n t s  12 
4 
0 0 

.. Background 
Trace r  c t s  

23 
9 
0 0 

1 4  b 

12 
9 
0 0 
3 5 

c 
N e t  counts  8 4 

Lambda ( 7  7775E-08) 
c 

Decay c o r r  1 0000 
C Brnch ratio 1 0000 

E 
(2 2005E-05) 

0 9377 
1 0000 

( 6  6560E-04) 
0 9320 
1 0000 

C, DPM o f  a l l q  3 7003E-02 6 4YOSE-02 1 4889E-02 
h l r q u o t  2 500OE+30 2 3000F+00 2 5000E+00 

D p m / l  1 4801E-02 2 ‘3363C-02 5 9595E-03 
C 

2 s i g m a  Err 
c;1 

p c i  Err 

Limatnq V l u  
ci 

1 25E-02 MDA 7 77E-03 / 1 17E-02 
,-: 

s- 
i) 

, . - -  2 i  I C  



(- 
582 220 

0 0  

254 700 
255 699 
254 497 

C$ 253 696 
252 695 
291 693 

C 250 692 
249 691 
248 689 c 247 688 
246 6B7 
245 684 

C 244 684 
243 683 
242 682 

C 241 600 
240 679 
239 678 c 239 676 
237 675 
236 674 c 235 673 

231 667 
230 666 c 229 665 
2218 663 
227 662 c 226 661 
225 440 
224 65Q 
223 657 
222 656 
221 654 c 220 653 
219 152 
2118 650 c 217 649 
216 640 
215 646 c, 214 645 
213 644 
212 643 
211 &41 
210 640 
209 639 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
2 
1 
0 
0 
1 
0 
0 
1 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

239 

Pu 11 139 1037 63 MfN ss 

208 637 
207 636 
206 635 
205 633 
204 632 
203 631 
202 630 
201 620 
200 627 
199 62t5 
198 624 
197 623 
196 622 
195 620 
194 &19 
193 618 
192 617 
I S 1  615 
190 614 
189 613 
IC8 611 
187 610 
IS6 609 
la5 607 
104 606 
183 605 
182 604 
181 402 
180 a01 
179 603 
178 598 
177 577 
174 59L 
175 574 
174 593 
173 592 
172 531 
171 5139 
170 538 
1L9 587 
16G 589 

-1437 584 
-166 583 
-1t5 581 
-1L4 5eo 
-IC3 579 
-112 570 
-1L1 574 
-I t0  375 
-159 574 
-158 572 
-137 571 

0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
1 
0 
1 
3 
1 
0 
1 

238 

CH MEV CTS 

-156 570 0 
-155 568 1 
-154 347 2 
-153 566 0 
-152 564 0 
-151 563 1 
-170 562 0 

149 561 0 
1413 559 0 
147 558 0 

-146 557 0 
-145 595 2 
-144 554 0 
-143 553 0 
-142 531 1 
-141 550 0 
-12.0 949 1 
-139 548 2 
-138 546 4 
-137 345 2 
-136 544 4 
-135 542 1 
-134 541 3 
- 1 3  540 2 
-132 538 0 
-131 537 0 
-130 336- 1 

129 335 1 
128 333 4 
127 332 - 0 
12b 931 0 
12s 329 1 
124 328 0 
123 327 0 
122 325 0 

-130 523 2 
-119 322 0 
-1113 520 0 
-117 519 0 
-116 318 1 
-115 516 1 
-114 515 - SI\ 
-113 514 2 
-112 512 0 
-111 911 0 
-110 510 0 
-109 SO9 1 
-108 507 0 
-107 906 0 
-106 505 0 
-103 503 0 

121 524, 1 

236 

CH MEV CTS 

-104 502 0 
-103 5 0 1 .  0 
-102 499 0 
-101 498 L 
-100 497 0 

-99 493 10 
-98 494 33 
-97 493 79 
-96 492 154 
-95 490 207 
-94 489 197 
-93 488 189 
-92 48& 133 
-91 485 105 
-90 484 83 
-89 482 46 
-88 481 30 
-87 480 11 

-.---I 

-86 479 
-85 477 
-04 476 

82 473 
81 472 
80 471 
79 469 
78 468 
77 467 
76 466 
75 464 
74 463 
73 462 
72 460 
71 439 
70 458 
69 436 
68 455 
47 454 
66 453 
65 451 
44 430 
63 449 
62 447 
41 446 
40 445 
59 443 
58 442 
57 441 
5& 440 
55 438 
54 437 
53 436 

-83 475, 

103- 120 130- 146 150- 167 0- 
(J- 

C 

6 
5 
2 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
1 
0 
1 
0 
0 
0 

0 
0 

- 

* 
8 

32 434 
51 433 
50 432 
49 430 
48 429 
47 428 
44 427 
45 425 
44 424 
43 423 
42 421 
41 420 
40 419 
39 417 
38 416 
37 415 
3& 413 
35 412 
34 411 
33 410 
32 408 
31 407 
30 406 
29 404 
28 403 
27 402 
26 400 
2s 399 
24 398 
23 397 
22 39s 
21 394 
20 393 
19 391 
18 390 
17 389 
16 387 
15 386 
14 383 
13 384 
12 382 
11 381 
10 380 
9 378 
8 377 
7 376 
6 374 
3 373 
4 372 
3 371 
2 369 
1 3&8 

242 

. 0 
0 
1 
0 
0 
O I  
0 
0 , :  
0 
1 
0 
0 
0 
0 -  
0 
0 
0 '- 
0 
1 
oc 
0 

% 

1 

cs 

1 

0 
0"5 

0 

0 
0 
0:' 
0 

0 , 
0 
0 0  
0 
0 
0 3 

83- 102 

22 - - -  
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L vt$-vt'c-Yv lI?k Corporation 582-22 1 Pu 
17 10 22 SPLIT 84 NP50193WC 

-. / 9 R e v i e w e m  Date]<//9/f. 
' C o u n t e d  on SS 16 1013 53 minutes . G14T 342 P'51 30 

Zero t i m e  284 292 90 ! Y  .- 
CMT o f  5 t d  342 106 90 1 Q s c p  t i m e  0 000 0 Chemical y i e l d  & 

c Tracer - Pu242 (C4-D2-k-(2) 160 269-90) 

c Ckg CPM 0 00411 (on 333 978 90 f o r  2434 98 Min 

5 96 Opni X 1 0000 = 5 96 Corr t racer  DPM ------------- 
Channe 1s as- 103 

Gross c n t s  926 

N e t  c o u n t s  922 3 3% 
c E a c k s r o u n d  4 

C Davlsor 1 5465E+02 ( n e t  c o u n t s  1 c o r r  t r a c e r  DPM) 
D F ~  C f f  0 3752 

C 
Y i e l d  0 5545 

c 3  P u 2 3 3  
C 

C 
C h d n n e l s  105-121 

Bky CPM 0 00002 

Cross c n t s  4 
Background 1 
Tracer c t s  0 0 
N e t  c o u n t s  3 c z  

8 

( n e t  c o u n t s )  / ( c f f  x c o r r  t r a c e r  DPM X time) 

5 
1 
0 
4 

0 
2 

Pu236 

191-166 
0 00246 

------ 

4 
2 
0 0 
a 2 

C Lambda ( 7  7715E-08) (2 200t;C-05) ( 6  656OE-04) 
D e c a y  c o r r  1 0 0 ~ 0  0 9'737 0 9622 

Brnch r a t i o  1 ow00 
C 

1 0000 1 0000 

2 sigma E r r  1='3 5% 100 2% 200 1 %  
pCa E r r  4 6C,CiE-03 4 L76E-03 4 846E-03 

Q L i m i t n g  v l u  < 7 31~-03 < E3 XE-03 < 6 42€-03 
r i m  3 43E-03 t, 44E-03 7 98E-03 

e 
-Q v - .  2 4  

, 

4 '  

. 

. 
h. 

1 '  

1 . 1  



' 582 221 

I f  CH MEV CTS 

' 0 0  
0 ui 0 0 

256 709 a 255 703 
254 702 
253 700 

2si 498 
290 696 

240 694 
247 692 c 246 691 
245 690 
244 688 c 243 607 
242 606 
241 684 c* 240 683 
239 682 
230 600 c 237 679 
236 670 
235 676 c 234 675 

G 232 499 

e 249 495 

32 672 

230 670 
229 660 
228 667 
227 665 
226 664 
225 663 
224 661 
223 660 c 222 659 
221 657 
220 656 
219 653 
218 653 
217 692 c 216 651 
215 649 
2 1 4  640 c 213 647 
212 645 
211 644 
210 643 
209 641 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

239 

Pu 342 251 1013 55 HXN ss 16 

CH MEV CTS 

208 640 
207 639 
206 637 
205 63h 
204 634 
203 633 
202 632 
201 630 
200 629 
199 628 
198 426 
197 625 
19C 624 
195 622 
194 621 
193 620 
192 618 
191 617 
190 A16 
187 614 
168 613 
la7 612 
186 610 
183 609 
184 608 
183 604 
lE2 605 
IC1 604 
180 602 
179 601 
17c 599 
177 598 
176 597 
175 595 
174 594 
173 593 
172 591 
171 530 
170 587 
J19 587 
113 586 
Jb7 585 

-166 583 
-163 582 
-164 581 
-163 579 
-162 578 
-161 577 
-160 575 
-159 574 
-1 58 573 
-157 571 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
1 
0 
0 
1 

238 

CH MEV CTS 

-156 570 
-135 568 
-154 567 
-153 566 
-152 364 
-151 563 

150 5L2 
149 560 
148 959 
147 5513 

- 1 %  536 
-1'15 555 
-144 954 
-143 552 
-142 531 
- 1 4 1  550 
-140 548 
-139 547 
-138 596 
-137 544 
-136 543 
-135 542 
-134 540 
-133 339 
-132 538 
-131 536 

130 535 
129 333 
12LO 532 
127 531 
l a b  929 
123 528 
124 527 
1%3 523 
122 524 

-121 523- 
-120 521 
-113 320 
-118 319 
-117 517 
-116 516 
-115 515 & 

- 1 1 4  513 
-113 512 
-112 511 
- 1 1 1  509 
-110 508 
-109 507 
-1OI3 505 
-107 504 
-106 502 
-105 501 

1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
1 
0 
0 
0 
2 
0 
0 
1 
0 
0 
0 
0 
1 
1 
1 
0 
1 
0 
1 
1 
0 
0 
1 
1 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 ' - 105- 121 131- 146 151- 166 

236 

CH MEV CTS 

104 SO0 0 
-103 4 9 p  0 
-102 497 0 
-101 494 3 
-100 494 17 

-99 493 31 

-----u 

-93 488 139 
-94 486 111 
-93 485 59 
-92 484 43 
-91 482 38 
-90 481 15 
-89 480 
-88 478 
-87 477 
-84 474 
-83 474 

84 473- 
83 471 
82 470 
81 469 
80 467 
7 9  446 
78 445 
7 7  463 
76 4Q2 
7 5  461 
74 459 
7 3  438 
72 457 
71 455 
70 494 
49 453 
60 491 
67 450 
66 449 
65 447 
64 446 
63 445 
42 443 
61 442 
60 441 
59 439 
58 438 
57 436 
56 435 
55 434 
54 432 
53 431 

0- 

3 
5 
1 
1 
1 
1 
0 
1 
1 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
1 
0 
0 
0 
0 
1 

0 
0 

52 430 
31 428 
30 427 
49 426 
48 424 
47 423 
46 422 
45 420 
44 419 
43 410 
42 416 
41 415 
40 414 
39 4 1 2  
38 411 
37 410 
36 408 
35 407 
34 403 
33 404 
32 403 
31 401 
30 400 
239 399 
28 397 
27 396 
26 395 
23 393 
24 392 
23 391 
22 389 
21 388 
20 387 
19 389 
18 384 
17 383 
16 381 
13 380 
14 379 
13 377 
12 374 
1 1  375 
10 373 
9 372 
8 370 
7 369 
6 368 
S 366 
4 365 
3 364 
2 362 
1 341 

242 B 
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c 15-DEC-90 
15 10 27 

TMA C o r p o r a t i o n  
A l p h a  S p e c t r o s c o p y ,  1 582-222R 1 Pu 

QC 3836-40054 

OMT 349 243 90 
1 000 90 

CMT o f  s t d  349 164 90 
a zero time 

, c 8ep time 0 000 0 

’ Tracer - Pu242 (04-D2-A-(2) 160 269-90) - -0- 3 91 Dpm X 1 0000 

Bkg CPM 0 00248 (on 343 006 90 +or 
C hanne 1 s 87-105 

c 
c- Background 2 

Gross c n t s  616 

Net c o u n t s  614 4 1% 

Dzvisor 
Pet  Ef9 

Y i e l d  

C 

c- 
I 

Channels 
Bkg CPM 

Gross c n t s  
Background 

@ T r a c e r  c t s  
I ‘ N e t  c o u n t s  

c 

C 

1 0299E+O2 
0 3267 
0 3158 

94 
1 
0 0 

93 10 

- 3.96 C o w .  t r a c e r  DPW 

2416 00 tlin. 

( n e t  c o u n t s  / c o w .  tracer DPM) 

( n e t  c o u n t s )  / ( e W .  x corr. tracer DPM X time) 

P u 2 3 8  Pu236 

132-148 152-168 
0 00579 0.00207 

-_HI 

6 
b 
0 0 
0 3 

4 
2 
0 0 
2 2 

Lambda (7 7775E-08) (2 2003E-05) (6  6560E-04) 
Decay c o r r  1 0000 0 9924 0.7931 

B r n c h  r a t i o  1 0000 1 0000 1.0000 

G 

c? 
DPM o f  a l i q  9 0306E-01 0 0000E-01 2.4486E-02 

A l i q u o t  1 0000E+00 1 0000E+00 1.0000E+OO 
Dpm/ompl 9 0306E-01 0 0000E-01 2.4486E-02 

1 sigma E r r  11 sx 0 0% 100 1% ‘ p C i  Err  4 677E-02 1 322E-02 1.104E-02 - 
c 2 s i g m a  Err  23 ox 0 0% 200 2% 

p C i  E r r  9 354E-02 2 645E-02 2 208E-02 

Limitng V l u  < 4 84E-01 J < 2 18E-02 C 2 92E-02 
MDA 2 04E-02 S 03E-02 3 63E-02 

2. 

G 

W - -  27 



0 0  
0 0  

l c 255 701 
254 700 
253 699 
252 697 ' 251 696 
250 695 
249 693 e 248 692 
247 691 c 246 689 
245 688 
244 6% 

242 604 
241 682 c 240 681 
239 680 

I 238 678 c 237 677 
236 b76 
235 674 

p 234 673 

c 243 685 

230 6&0 
2239 6b& 
228 665 
227 664 
226 6&2 
225 661 
224 660 
223 638 
222 657 

I C  221 659 
220 654 
219 653 
218 651 

216 649 

214 64c, 
213 645 
212 643 
211 642 
210 641 '- 209 639 

I 217 650 

c4 215 647 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

CH MEV CTS 

208 638 
207 637 
206 63s 
205 634 
204 633 
203 631 
202 630 
201 629 
200 627 
199 626 
198 624 
197 623 
196 622 
195 620 
194 619 
193 618 
192 616 
191 615 
190 614 
189 612 
188 611 
187 610 
186 608 
185 607 
184 606 
183 604 
la2 603 
181 602 
180 600 
179 599 
178 597 
177 596 
176 395 
175 393 
174 592 
173 591 
172 989 
171 588 
170 587 
169 98s 

-160 584 
-167 583 
-166 381 
-165 580 
-164 579 
-163 577 
-162 37& 
-161 575 
-160 573 
-139 572 
-158 571 
-157 S69 

239 
106- 123 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
2 
0 
2 
2 
2 
0 
0 
1 
0 
0 
2 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
2 
1 
0 
0 
0 
0 
0 
0 

238 
132- 148 

CH HEV CTS 

-156 568 0 
-155 5&& 0 
-154 563 0 
-153 5&4 0 
-152 362 0 

151 561 0 
130 360 0 
149 558 1 

-148 557 0 
-147 336 0 
-146 354 0 
-145 553 0 
-144 352 1 
-143 350 1 
-142 349 0 
-141 548 1 
-140 346 0 
-139 545 0 
-138 544 0 
-137 542 0 
-136 541 0 
-135 340 0 
-134 538 0 
-133 537 1 
-132 5 3 L  

131 534 
130 533 0 
129 531 
128 330 
127 329 2 
126 527 0 
125 526 0 
124 5 2 c  1 

-123 523 0 
-122 522 0 
-121 521 0 
-120 519 3 
-119 518 8 
-118 517 12 
-117 513 J20 
-116 314 13 
-115 513 15 
-114 511 6 
-113 510 3 
-112 509 5 
-111 307 3 
-110 506 1 
-109 504 1 
-108 SO3 2 
-107 502 0 

"I 

CH HEV CTS 

-104 498 2 
-103 496 0 
-102 49s 0 
-101 494 7 
-100 492 37 
-99 491 85 
-98 490 %20# 

-96 487 76 
-95 486 61 
-94 484 45 
-93 483 22 
-92 482 17 
-91  480 10 
-90 479 3 
-89 478 3 
-88 476 P 
-87 4 7 s  1 

-97 488' 1234  

06 473 
85 472 
84 471 
83 469 
81! 468 
81 467 
80 465 
79 464 
78 463 
77 461 
76 460 
73 459 
74 437 
73 456 
72 455 
71 433 
70 432 
69 451 
68 449 
67 448 
66 447 
65 443 
64 444 
63 442 
62 441 
61 440 
60 438 
59 437 
58 436 
57 434 
56 433 
95 432 

-106 500 54 430 
-105 499 0 53 429 

236 
152- 168 0- 

0 
0 
0 
0 
0 
1 
2 
0 
2 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 

CH MEV CTS 

52 428 
31 426 
50 425 
49 424 
48 422 
47 421 
46 420 
43 418 
44 417 
43 415 
42 414 
41 413 
40 411 
39 410 
38 409 
37 407 
3& 406 
33 403 
34 403 
33 402 

401 
31 399 
30 398 
29 397 
28 39s 
27 394 
26 393 
25 391 
24 390 
23 389 
22 387 
SI 386 
20 384 
19 383 
18 382 
$7 380 
16 379 
15 378 
14 376 
13 373 
12 374 
11 372 
10 371 
9 370 
8 368 
7 367 
6 366 
5 364 
4 363 
3 362 
2 360 
1 359 

242 
87- 105 I 
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L 
12-DEC-90 TMA Corporation 582-223 Pu 
07 31 23 A1 pha Spectroscopy Qc 3841-43r55 ~ 

w l  i c e w e %  Dmte/;?//d?hO 
ASPEC V 2.09 

. Counted on 88 21 2415 02 minutes 
OMT 344 978 90 

344 978 90 '(I) Zero t i m e  

Sip t i m e  OOOO 0 Chemical y ie ld  0.3283 ? O  OMT o f  s t d  342.978 90 

Trocer - Pu242 (O$-D24-(2) 160 269-90) 
E 

C 
- 3 96 Dpm X 1.0000 - 3.96 C o w .  t rmcer  DPIl 

Channels 82-100 Drift correction 2.3 
Bkg CPM 0.00248 (on 343.006 90 f o r  2416.00 tlin. 

C Gross cnts 1447. 
I Background c, 

Net counts 1441 2. 6% 

Divisor 2.4170€+02 (net counts / c o r r .  tracer Dell) 
C 

D e t  EfQ 0 3049 c Y i e l d  0 3283 (net counts) 8 t e f f .  x corr. t racer  DPM X tiam) 

Pu23a Pu236 -- C 
Channels 101-117 226-142 146=1&1 

C Bkg CPM 0 00124 0.00373 0.00166 

Ucoss cnts 18 21 20 
Background 3 9 4 
Tracer c t s  0 0 0 0 0 0 
Net counts 13 3 12 3 l b  3 

Decay c o r r  1 0000 1 0000 1.0000 
C Brnch r a t i o  1 0000 1.0000 1.0000 

,a 
Lambda (7 7773E-08) (2 2003E-05) (6 656OE-04) 

IC 

C DPM o f  aliq 6 206lE-02 4 9649E-02 6.6190E-02 

Dpm/smpl 6 2061E-02 4 9649E42 & 6198E-02 
A1 a qu o t l.OOOOE+OO 1 0000E+00 1 0000E+o0 

oo-..--o-.--.--------..~---------------~---- 
c 
c- .------.--.-.--- --------------o-.-o-(IuI--....I- 

c 

G 

pci /smpl 2 796E-02 2 236E-02 2 982E-02 

1 sigma Err 33.4% 41 8% 31 4X 
p C i  Err 9 348E-03 9 337E-03 9 332E-03 

2 sigma E r r  66 9% 83 5% 6 2 . n  
p C i  E r r  1 87OE-02 1 867E-02 1.870E-02 

Limitng V l u  < 4 34€-02> C 3 78E-02 C 4 52E-02 
MDA 1 90E-02 2 61E-02 1.74E-02 

- 
I 

G 
. 
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\ 
382 223 

! CH )3Ev CTS - 
. o  0 e : :  

0 0  
236 715 
255 714 
254 712 c* 253 711 
252 703 
251 708 c 250 707 
249 705 
248 704 
247 703 
246 701 
243 700 c 244 698 
243 697 
242 696 c 241 694 
240 693 
239 691 c 238 690 
237 689 
236 607 c 235 666 a2;i 
231 680 
230 679 c 229 678 
228 676 
227 675 
226 673 
225 672 
224 671 c 223 669 
222 668 
221 667 

219 664 
218 662 

, c 217 661 
216 6M 
215 658 c 214 657 
213 656 
212 654 

210 651 
209 630 

c 220 665 

c 211 653 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Pu 344 978 2415 02 tlIN 8s 21 

CH REV CTS --- 
208 649 
207 647 
206 646 
205 644 
204 643 
203 642 
202 640 
201 639 
200 638 
199 636 
198 635 
197 633 
196 632 
195 631 
194 629 
193 628 
192 626 
191 625 
190 624 
109 622 
188 621 
187 620 
186 618 
185 617 
184 633 
183 614 
182 613 
181 611 
180 610 
179 608 
178 607 

176 604 
175 603 
174 602 
173 600 
172 599 
171 597 
170 596 
169 395 
168 593 
167 592 
166 591 
165 989 
164 588 
163 386 
162 585 

-161 584 
-160 582 
-159 581 
-1S8 579 
-157 578 

in 606 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
1 
1 
4 

CH HEV CTS CH REV CTS 

-156 577 
-155 575 
-154 574 
-153 573 
-132 571 
-151 570 
-150 568 
-149 567 
-148 566 
-147 3 M  
-146 563 

145 561 
144 360 
143 559 

-142 557 
-141 556 
-140 355 
-139 553 
-138 552 
-137 550 
-136 349 
-133 548 
-134 346 
-133 345 
-132 544 
-131 542 
-130 341 
-129 539 
-128 538 
-127 337 
-126 533 

125 534 
124 532 
123 531 
122 530 
121 528 
120 527 
119 526 
118 524, 

-117 523 
-116 521 
-113 920 
-114 519 
-113 517 
-112 316, 
-111 914 
-110 513 
-109 512 
-108 510 
-107 509 
-106 SO8 
-103 506 

3 
2 
2 
2 
0 
2 
0 
1 
0 
0 
0 
0 
0 
0 
0 
1 
0 
2 
1 
5 
1 
1 
3 
2 
0 
3 
0 
0 
1 
0 
1 
1 
1 
3 
2 
0 
2 
2 
0 
2 
1 
1 
1 
1 
3 
0 
2 
2 
0 
1 
0 
1 

101- 117 126- 142 146- 161 
239 238 236 

u 

-104 305 0 
-103 503 1 
-102 502 0 

-100 4519 0 
-99 498 0 
-98 491 3 
-97 495 1 
-96 494 17 
-95 492 108 
-94 491 244 
-93 4 9 F  305' 
-92 488 230 
-91  487 173 
-90 485 108 

-101 501- 0 

-89 484 
-68 483 
-87 481 
-86 480 
-85 479 
-84 477 
-83 476 
-82 474 
81 473- 
80 472 
79 470 
78 469 
77 467 
76 466 
75 465 
74 4&3 
73 462 
72 461 
71 459 
70 458 
69 456 
68 455 
67 454 
46 452 
65 451 
64 449 
63 448 
62 447 
bl 445 
60 444 
39 443 
58 441 
57 440 
56 438 
35 437 
54 436 
33 434 

0- 

99 
53 
53 
17 
13 
14 
8 
a 
6 
3/10 
1) 
0 
0 
1 
2 
1 
2 
0 
0 
0 
i 
0 
0 
0 
1 
0 
0 
0 
0 
1 
0 
0 
0 
1 
0 
0 
2 

0 
0 

52 433 
51 432 
30 430 
49 429 
48 427 
47 426 
46 425 
45 423 
44 422 
43 420 
42 419 
41 418 
40 416 
39 413 
38 414 
37 412 
36 411 
35 409 
34 408 
33 407 
32 405 
31 404 
30 402 
29 401 
20 400 
27 398 
2& 397 
25 396 
24 394 
23 393 
22 391 
21 390 
20 389 
19 387 
18 386 
17 385 
16 383 
15 382 
14 380 
13 379 
12 378 
11 376 
10 375 
9 373 
8 372 
7 371 
6 369 
5 368 
4 367 
3 365 

0 
0 
1 
0 
O C  
0 
0 
1 -  
11 
0 
0 
0 
0 1  
1 
0 
0 
0 
0 
0 
0 ;  
1 
1 1  
O f  
0 
0 
0 '* 

0 1  
0 
O C  
1 ,  

O L  
0 1  
1 

0 
0 

0 
0 
0 -  
1 
0 

0 
0 I 

0 
0 

O r  1 

O C  

o c  

O f  

0 (I 

0 \J 
2 36441767 
1 362 0 

f 
242 

82- 100 
'i - - -  u -  31. 
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'-I, lO,-DEC-$O TMA C o r p o r a t i o n  582-224 Pu 
QC 3e46-50~6 - 

/ 
t 5  54 45  A l p h a  S p e c t r o s c o p y  

I i a we @ Da te/t/</% 
kWFC V 2 09 

C o u n t e d  on  SS 19 1 0 1 3  55 m i n u t e s  
GtIT 342 251 90 

1 000 90 

C GMT o f  s t d  342 106 90 
Sep time 0 000 0 

1 @ - Z e r o  t ime 
...................... 
** RECALCULATED DkTA ** ...................... 

c 

C h e m i c a l  y i e l d  

T r a c e r  - Pu242 ( G 4 - D 2 - A - ( 2 )  160 269-90) 
G 

c 
fi 96 Dpm X 1 0000 = 5 96 C o r r  --e--------- 

C h a n n e l s  84-  1 0 1 +  
B k g  CPM 0 00287 ( o n  335 878 90 f o r  2434 98 Man 

C G r o s s  c n t s  536 
E e c k g r o u n d  3 
N e t  c o u n t s  533 4 3% 

D i v i s o r  8 4 4 0 0 E + 0 1  ( n e t  c o u n t s  / corr t r a c e r  DPM) 
c 

Det E f f  0 2773 
C Y i e l d  0 31&1 ( n e t  c o u n t s )  / ( e f f  x corr t racer  

, d  c 3  r 'um? 

C h a n n e l s  105-121+ 
C B k g  CPM 0 00123 

G r o s s  c n t s  385 
1 

T r a c e r  c t s  0 0 
Net c o u n t s  384 20 

C a B a c k g r o u n d  

Lambda ( 7  7775E-08) 
G 

C B r n c h  ratio I 0000 
Docay c o r r  1 0000 

, C DPM o f  a l i q  4 2'354EcOO 
A 1  5 qu 0 t 1 oooot'+oo 

D p m /  snhp 1 4 7954E+OO 
C 

3 
2 
0 0 
1 2 

1 1 2 t O E - 0 2  
1 oooocioo 
1 127OC-02 

P u 2 3 6  

1 52- 167 
0 00205 

----- 

2 
2 
0 0 
0 2 

( 6  6560E-04) 
0 7968 
1 0000 

0 0000E-01 
1 0000E+00 
0 0000E-01 

p C i  / b m p l  1 935E+G0 5 07i'E-03 0 000E-01 c --------- ---- -------------------------------- 

c 

G 

1 siqma Err 6 E% 200 0% 0 0% 

2 sigma E r r  13 5% 400 1% 0 0% 

pCi Err ~ 1 30?=-01 1 016E-02 1 265E-02 

p C i  Err 2 617E-01 2 031E-02 2 529E-02 a - 
L i m i t n g  V l u  < 2 l'iE+00 < 2 lac-02 C 2 09E-02 ' 

t4Dk 2 35E-02 3 35E-02 4 1 7 E - 0 2  - ato iwr  2f /,"A 0.2, 

w i  z 
C: - - -  - -  

t racer  DPM 

DPM X time) 

33 



582 Z24 
L 

I 0 0  

C 

G 

d 

1 C' 

C 

C 

c 
C 

256 703 
255 702 
254 701 
253 699 
252 698 
231 696 
250 695 
249 694 
248 692 
247 691 
246 690 
245 688 
244 667 
243 A06 
242 604 
241 603 
240 682 

238 679 
237 670 
236 676 
235 675 

239 6eo 

231 670 
230 6L8 c 229 667 
228 665 
227 664 c 226 663 
225 661 
224 660 
2" d3 659 
222 657 
221 656 

Cd 220 655 
219 653 
218 652 
217 651 
216 649 
225 648 c 2 1 4  647 
213 645 
212 644 
211 643 
210 641 
209 640 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

239 

Pu 342 251 1013 55 MIN ss 19 

208 639 
207 637 
206 636 
305 634 
204 633 
203 632 
202 630 
201 629 
200 628 
199 626 
198 625 
197 624 
196 622 
195 621 
194 620 
193 618 
192 617 
191 616 
190 614 
109 613 
108 612 
107 610 
181 609 
105 LO8 
184 606 
183 605 
182 604 
1Bl 602 
180 601 
179 599 
178 598 
177 597 
176 595 
175 594 
174 593 
173 591 
172 590 
171 589 
170 387 
169 506 
168 585 
-167 5(33 
-166 582 
-165 581 
-114 579 - 1L3 578 
-1 62 577 
-161 575 
-160 574 
-159 573 
-158 571 
-157 570 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
1 
0 

238 

-156 560 
-155 567 
-154 366 
-153 564 
-152 563 

151 562 
150 560 
149 559 
148 S58 

-147 556 
-146 555 
-145 954 
-144 332 
-143 551 
-142 550 
- 1 4 1  548 
-140 547 
-139 546 
-138 544 
-137 543 
-136 542 
-135 540 
-134 539 
-133 538 
-132 536 

131 535 
130 333 
127 932 
1213 531 
127 529 
126 538 
123 527 
121 525 
123 524 
122 523 

-121 321 
-120 520 
-119 519 
-1lt3 517 
-117 516 
-116 315 
- 1 1 5  513 
- 1 1 4  512 
-113 511 
-112 909 
- 1 1 1  300 
-110 907 
-109 505 
-108 504 
-107 502 
-106 501 
-105 500 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
1 
0 
0 
1 
0 
0 
0 
0 
2 
0 
0 
0 
0 
0 
2 
0 
0 
0 
0 
0 
0 
1 

14 
20 
44 
69 
7 7  
55 
42 
21 
22 

7 
7 
3 
3 

236 

104 498 
103 497 
102 496 

-101 494 
-100 493 

-99 492 
-98 490 
-97 489 
-96 488 
-95 486 
-94 485 
-93 484 
-92 482 
-91 481 
-90 480 
-89 478 
-88 477 
-87 476 
-86 474 
-03 473 
-84 471 

83 470 
02 469 
81 467 
80 466 
79 465 
78 463 
77 462 
76 461 
75 459 
74 458 
73 497 
72 495 
71 454 
70 433 
69 431 
68 490 
67 449 
66 447 
65 446 
64 445 
63 443 
62 442 
11 441 
60 439 
59 438 
58 436 
57 435 
56 434 
55 432 
54 431 
53 430 

109- 121 132- 147 152- 167 0- a 

0 
2 
1 
0 
2 
& 
9 

27 
55 
e9 
96 
87 
49 
47 
25 
21 
1 1  
3 
4 
2 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 

52 428 
51 427 
50 426 
49 424 
48 423 
47 422 
46 420 
45 419 
44 418 
43 416 
42 4 1 s  
41 414 
40 412 
39 411 
38 410 
37 408 
36 407 
35 405 
34 404 
33 403 
32 401 
31 400 
30 399 
29 397 
28 396 
27 395 
26 393 
25 392 
24 391 
23 389 
22 388 
21 387 
20 385 
19 384 
18 383 
17 381 
16 380 
1s 379 
14 377 
13 376 
12 375 
1 1  373 
10 372 

9 370 
8 369 
7 368 
6 366 
5 365 
4 364 
3 362 

0 ,  1 
1 
0 
O f  
0 
0 -  
0 .  
0 1  
0 

O I  1 
0 
0 
0 
0 
0 
0 
0 

0 
0 

0 1  
0 

0 
0 

0 
0 
0 ,  
0 
0 

0 
0 , 

0 
0 
0 '  
0 
0 

0 
0 

0 
0 

, 

0 :  ' 
O €  

O C  

0 '* 

O C  

l e  

o e  , 

0 (1 

0 4 - 
2 36156417 
1 360 0 
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302-220 TP 
SPLIT 63 NPSOl73WC 

* flPrlY 
13-DEC-90 tMA C o r p o r a t i o n  
1 6  01 43 A l p h a  Spectroscopy 

Counted on 85 23 1105 95 minutes 

c 
ASPEC V 2 0 9  

R e v i e w e d s  Date-‘ 
f 

OM1 346 256 90 4Ht***w****~***w*w* 
* RECALCULATED DATA ** 
4Ht*********w***w*M* 

.(I) Zero t ime 270 292 90 

6 OMT o f  s t d  346 130 90 T 

8ep. t ime 0 000 0 Chemical  y i m l d  
c 

Tr8c.r - Am243 (H-El-A-(S) 263 950-89) 
9.77 Dpm X 0.9999 - 9.77 Corr.  tr.car DPPl I 

-0 - 
Channels  108-133* 

Bkg CPM 0 00290 (on 343 006 90 9 o r  2416 00 flin. 
I C  

Gross c n t s  2218 
Bac k ground 3 
Net  counts 2213 2 1% 

D i v i s o r  2 268lEW2 (net  counts  / cor r  t r a c e r  DPM) 
C 

Det. E 9 9  0 3200 
Y i e l d  0 6409 (net  counts)  / t e f f .  x corr .  tracmr DPM X t ime)  ‘ C 

C 
Channels 134-148~ 172-189 150-169 

C Bkg CPM 0 00000 0 00000 0.00166 

Orosr cnts  3 
0 
4 0 

@Background 
T r a c e r  c t s  
Net  counts -1 2 

c 
r 

2 
0 
0 0 
2 1 

e 
s 
2 0 
4 3 

( 4  2525E-03) ( 1 0632E-04) 
L 

Lambda (4 0291E-06) 
Decry t o r r  0.9997 0 7239 0.9920 

C Brnch r a t i o  1.0000 1 0000 1.0000 

C DPM o f  a l i q  -4 4103E-03 1 2180E-02 1.7779E-02 
A l i q u o t  2 50OOE+OO 2 5000E+00 2 5000E+00 

Dpm/l -1 7641E-03 4 8722E-03 7 1116E-03 

.------o---.-o-.---..-------o-------- ------------ G 

c -----u-----------.--------.--- ------------.--I 

G 

3 203E-03/ 
3 5 4 3  - 

p c i  /1 -7.947E-04 

1 s i g m a  Err  200 0% 50 0% 73 ox- 

2 sigma Err 400 OX 100 1% 130 1% 

pCa Err 1.589E-03 1 098E-03 2.404E-03 
-- _c_ - 

p C i  Err 3 179E-03 2 197E-03 4 807E-03 - 

L i m i t n g  V l u  < 2 &E-03 / c 4 0 1 E 4  ‘ < 7 17E-03 
MDA 3 70E-03 syk-03 5 28E-03 

G 

€ 

c 

c 

c 

c 

‘B 



582 220 

0 0  1 

c. 256 709 
255 707 
254 706 

Cf 253 704 
252 703 
251 702 

C 250 700 
249 699 
248 698 

C 247 696 
244 695 
243 694 

C 244 692 
243 691 
242 609 

C 241 608 
240 687 
239 685 

C 238 684 
237 683 
236 681 

I C  235 680 
234 679 

r 2 676 - 231 674 
230 673 

228 670 
227 669 
226 668 
225 466 
224 665 
223 644 
a22 642 

I a21 661 
220 699 
219 698 
218 657 

C 217 655 
216 634 
215 653 

C 2 1 4  651 
213 6SO 
212 648 c 211 647 
210 646 
209 644 

c 229 672 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

TP 346 236 1103 95 MIN 

CH HfEV CtS 
.IIuI - 

200 643 
507 642 
206 640 
205 639 
204 630 
203 636 
202 635 
201 633 
200 632 
199 631 
198 629 
197 628 
1% 627 
195 625 
194 624 
193 &23 
192 &Pi 
191 620 
190 618 

-109 617 
-188 616 
-187 614 
-186 613 
-185 612 
-184 610 
-183 609 
-182 608 
-181 406 
-180 405 
-179 603 
-178 402 
-177 601 
-176 599 
-173 598 
-174 597 
-173 395 
-172 594 

171 593 
170 5 9 t  -169 990 

-168 588 
-167 587 
-166 586 
-165 584 
-164 583 
-163 382 
-162 580 
-161 579- 
-160 577 
-159 576 
-158 975 
-197 573 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
0 
0 
01 2 
0 
1 
0 

242 

CH MEV CTS 

-156 572 1 
-155 571 0 
-154 369’ 0 
-153 568 0 
-152 967 1 
-151 565 0 
-130 S a 4 -  1 

-148 561 0 
-147 560 0 
-146 558 0 
-145 557 0 
-144 356 0 
-143 554 1 
-142 553 0 
-141 552 0 
-140 550 0 
-139 549, 2 1 
-138 547 0 
-137 546 0 
-136 545 0 
-135 543 0 
-134 54& 0 
-133 541 2 
-132 539 1 
-131 538 6 
-130 537 10 
-129 535 12 
-128 534 25 
-127 332 56 
-126 531 104 
-125 330 213 
-124 328 271 
-123 527 3 3 4  
-122 326- 306 
-121 324 269 
-120 523 208 
-119 522 128 
-118 320 89 
-117 519 53 
-116 517 48 
-119 516 23 
-114 315 23 
-113 313 10 
-112 312 10 
-111 511 3 
-110 509 2 
-109 308 4 
-108 S07- 1 

107 505 0 
106 SO4 2 
105 502 2 

149 562, 0 

241 lee 134- 148 172- 189 150- 169 
244 

88 23 

CH HEV CTS 

lo4 501 
103 300 
102 498 
101 497 
100 496 
99 494 
98 493 
97 491 
96 490 
95 489 
94 487 
93 486 
92 485 
91 483 
90 402 
89 481 
88 479 
87 470 
86 476 
83 475 
84 474 
83 472 
82 471 
81 470 
80 468 
79 467 
78 466 
77 464 
76 463 
75 441 
74 460 
73 439 
72 457 
71 456 
70 455 
69 453 
68 452 
67 451 
66 449 
65 440 
64 446 
63 443 
&2 444 
61 442 
60 441 
59 440 
58 438 
57 437 
56 436 
55 434 
54 433 
53 431 

0- 

0 
0 
0 
0 
0 
1 
0 
0 
1 
1 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
2 
0 
0 
0 
0 
0 
0 
0 
1 
1 
0 
0 
0 
0 
1 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

a 

0 
0 

CH tlEV CTS 

92 430 
31 429 
30 427 
49 426 
48 425 
47 423 
46 422 
45 420 
44 419 
43 418 
42 416 
41 413 
40 414 
39 412 
38 411 
37 410 
36 408 
35 407 
34 405 
33 404 
32 403 
31 401 
30 400 
29 399 
28 397 
27 396 
26 395 
25 393 
24 392 
23 390 
22 389 
21 388 
20 306 
19 385 
10 384 
17 382 
16 381 
15 380 
14 370 
13 377 
12 375 
1 1  374 
10 373 
9 371 
8 370 
7 369 
6 367 
5 366 
4 365 
3 363 
2 362 
1 360 

243 

V I  
108- 133 

- 37 
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'. 
14-DEC-90 TMA C o r p o r a t i o n  382-221 Am 

A l p h a  S p e c t r o r c o  SPLIT 84 NP50193WC f- 
-14 43 24 

, 
I 

\ AsPEC V 2 09 

Counted on 88 11 1041.53 m i n u t e s  
OMT 348 203 90 

Zero t i m e  284 292 90 

c OHT of s t d  348 1 1 8  90 .y 

Sep. time 0.000 0 Chemical  y i e l d  

tracer - Am243 (H-El-A-(S) 263 950-89) 
0- - 9 77 Dprn X 0 9999 = 9 77 C o w .  tracer DPM 

G 
Channels  113-134 DriPt c o r r e c t i o n  -2.3 

, Bkg CPM 0 00538 (on 343 006 90 Por 2416.00 Mln. 

I C  Crorr  c n t r  2309. 
Background 6 
Net c o u n t s  2303 2 1% 

G 

Divisor 2 3582E+02 ( n e t  c o u n t s  I c o w .  tracer DPM) 
C 

0.t E99 0 2736 
C Y i e l d  0 8275 ( n e t  c o u n t s )  / te f f .  x corr.  $racer DPM X time) 

Channel8  133-149 
C Bkg CPM 0 00083 

ross  c n t s  1 3  
r c  kground 1 

Tracer c t s  4 0 
8 4 N e t  c o u n t s  

C a 
Lambda (4  0291E-06) 

c 
Decay c o r r  0 9997 

Brnch r a t i o  1.0000 

c DPM o f  al iq  3 3933E-02 
A l i q u o t  2 5000E+00 

Dpm/l 1 3373E-02 
C 

176-194 
0 00000 

0 
0 
0 0 
0 i 

( 4  252SE-03) 
0.7620 
1.0000 

0 0000E-01 
2 5000E+00 
0 0000E-01 

a34-174 
0.00207 

8 
2 
2 0 
4 3 

( 1.0632E-04 1 
0.9932 
1 om0 

1.7078E-02 
2.5000E+00 
6 8311E-03 

1 sigma E r r  50 ox 

2 s i g m a  Err 100 1% 
p C i  Err 6 119E-03 

l i m i t n g  V l u  < 1 l2E-02 
MDA 3 S6E-03 

p C i  E r r  3 O6OE-03 - C- 

C 

0 0% 75 0% 
1 003E-03 2 309E-03 

0 0% 150.1% 
2 005E-03 4 617E-03 - 

< 1 65E-03 C 6 89E-03 - 
4 67E-03 3 07E-03 

- 

c 

c' 

, b  

39 



582 221 Am 348.203 1041.33 WIN 6s 1 1  

i CH tlEU CTS ...- - 
I 0 0  ct 0 0 a : :  

256 701 
235 700 
254 698 

l 253 647 
2SZ 696 
251 694 c 250 693 
243 692 

C 247 689 
246 687 
243 686 c 244 685 
243 683 
242 602 

' c 241 681 
240 6?9 
239 678 c 238 677 
237 675 
236 674 c 235 673 
234 671 

I 
I 240 690 

33 670 
32 669 
31 667 

230 664 < 229 665 
220 663 
227 662 
226 661 
225 659 
224 658 c 223 636 
222 653 
221 654 

I 213 631 
218 650 c 217 648 
216 647 
219 646 

C- 2 1 4  644 
213 643 
212 642 

210 639 
209 638 

, 

c 220 632 

c 211 640 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

CH MEV CTS CH REV CTS CH HEV CTS 

208 636 
207 633 
206 634 
205 632 
204 631 
203 630 
202 628 
201 627 
200 629 
199 624 
198 623 
197 621 
146 620 
195 619 

-194 617 
-193 616 
-192 h i 5  
-131 613 
-130 612 
-189 611 
-188 609 
-187 608 
-186 607 
-185 605 
-104 604 
-183 603 
-182 601 
-181 600 
-180 598 
-179 597 
-178 596 
-177 594 
-176 593 

179 592 
-174 590 
-173 389 

-171 586 
-170 589 
-169 SE14 
-168 382 
-167 581 
-166 580 
- U S  578 
-164 577 
-163 576 
-162 974 
-161 573 
-160 572 
-159 570 

-157 3b7 

-172 388 

-me 569 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
1 
0 
1 
3 
1 
0 
1 
0 
0 
0 
0 

-154 966 0 
-155 365 0 
-154 563 0 

133 562 0 
152 561 0 
151 559 0 

-149 557 0 
-148 555 1 
-147 554 0 
-146 553 0 
-145 351 0 
-144 550 2 
-143 549( 3 
-142 347 2 
-141 346 1 
-140 545 0 
-139 343 1 
-138 542 1 
-137 541 0 
-136 539 
-135 538 
-134 536"- 
-133 535 11 
-132 534 31 
-131 532 35 
-130 531 98 
-129 530 185 
-128 528 278 
-127 527 423' 
-126 526- 358 
-125 524 295 
-124 523 224 
-123 522 130 
-122 520 85 
-121 519 47 
-120 518 46 
-119 516 21 
-118 515 17 
-117 514 4 
-116 512 5 
-115 511 4 

114 5 l Q y  3 
113 508 1 
112 507 0 
1 1 1  503 0 
110 504 0 
109 503 0 
108 SO1 0 
107 500 0 
106 499 1 
105 497 0 

150 558- 0 

133- 149 176- 194 134- 174 
241 242 244 

104 496 
103 495 
102 493 
101 492 
100 491 
99 489 
9@ 488 
97 487 
96 483 
95 484 
94 483 
93 481 
92 480 
91 479 

89 476 
88 474 
67 473 
86 472 
85 470 
84 469 
83 468 
82 466 
81 465 
80 $154 
79 462 
78 461 
77 460 
76 458 
7s 457 
74 456 
73 454 
72 453 
71 492 
70 450 
69 449 
68 447 
67 446 
66 443 
65 443 
64 442 
63 441 
62 439 
61 438 
60 437 
59 435 
58 434 
57 433 
56 431 
55 430 
54 429 
53 427 

90 477 

0- 

0 
0 
0 
2 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
1 
2 
1 
0 
0 
0 
0 
3 
0 
0 
1 
0 
0 
0 
0 
0 
1 
2 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 

CHt'lEV CTS 1 - 
32 426 
51 423 
50 423 
49 422 
48 421 
47 419 
46 418 
45 414 
44 415 
43 414 
42 412 
41 411 
40 410 
39 408 
38 407 
37 404 
36 404 
35 403 
34 402 
33 400 
32 399 
31 398 
30 394 
29 395 
28 394 
27 392 
26 391 
25 390 
24 388 
23 387 
22 385 
21 384 
20 383 
19 381 
18 380 
17 379 
16 377 
15  376 
14 375 
13 373 
12 372 
1 1  371 
10 369 

8 367 
7 365 
6 364 
5 363 
4 361 
3 360 
2 359 
1 357 

9 368 

0 
0 
1 
0 
0 .  
0 
0 '  :; 1 
0 ~i 
0 

0 
0 
0 
0 
O f  
0 
0 
0 '  
1 
0 
o !  
0 
0 
0 '  
0 
0 
0 
0 
1 

0 
1 

0 
1 

0 
0 
0 
0 
0 
o Q  
0 
0 
o i  , 
0 
0 
o c  
0 
0 

1 

O C  

O s '  

O <  

k 

243 
115- 134 
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' 07-JAN-91 TMA Corporation 582-222 fP 
14 31 26 A lpha  S p e c t r o s c o p y  QC 3836-40a54 

cv i ewe& D8te/v f/  
/' ASPEC V 2 09 

Counted on SS 10 1106 35 minutes 

# 

WIT 4 206 91 
ZeTo time i 000 90 

....................... 
RECALCULATED DATA ** - ++**+****************** 

0 

Q 

c 

C 

C 

c 

e 

C 

6MT o f  r t d  3 883 91 
Ssp t i m e  0 000 0 

c. 

Chemic81 y i e l d  

Tracer - Am243 (H-El-A-(S) 263 950-89) 
-0- ...------ 9 77 Dpm X 0 9999 = 9.77 C o r r  tracer DPM 

Channels 110-131+ 
Bkg CPM 0 00&&3 (on 1 009 91 f o r  2867 25 Hin 

Gross cnts 1239 
Background 7 
Net counts 1232 2 8x 

Divisor 1 2615E+02 (net counts / corr t racer  DPM) 
Det Eff 0 2781 

Y i e l d  0 4100 (net counts) 1 ( e f f  x corr tracer DPM X time) 

7 5  -- 
72-190 150-170 

Bkg CPM 0 00593 0 00000 0 00523 

E3 
Channels 132-146u 

140 
C Background 7 

c 

C 

C 

c 

c 

CI- 

c 

0 
0 

122 
b 

Tracer c t s  2 0 0 0 1 0 
Net counts 139 12 0 1 113 11 

Lambda ( 4  0291E-06) ( 4  2525E-03) ( 1  0632E-04) 
Decay c o w  0 9985 0 2089 0 9616 

E r n c h  r a t i o  1 0000 1 0000 1 0000 

DPM o f  a l i q  1 1035E+00 0 OOOOE-01 9 4798E-01 
Aliquot 1 0000E+00 1 0000E+00 1 0000E+00 

Dpm/smpl 1 103SE+00 0 0000E-01 9.4798E-01 

- 
2 riama E r r  18 2% 0 0% 20 

p c i  E r r  9 035E-02 3 418E-02 8 S22E-02 
i 

Limitng V l u  C 5 72E-01 < 4 97E-01 / 
MDA 4 41E-02 4 24E-02 

c 

c 

c 

f- 



582 222 

CH MEV CTS 

L 
. 

0 0  

c 2% 705 
255 703 
254 702 
253 701 
252 699 
251 698 

C 250 697 
249 695 
240 694 

C 247 693 
246 691 
245 690 

243 687 
242 686 

C 241 685 
240 683 
239 682 

C 238 681 
237 679 
236 678 

t 235 677 
234 675 

c 244 689 

f e33 r 3 2  673 674 
231 671 

\ c -  

230 670 

228 667 
227 666 

C 226 665 
225 663 
224 b&2 

222 660 
221 658 

C 220 657 
219 656 
218 654 c 217 653 
216 652 
215 650 

Cc 214 649 
213 648 
212 646 
211 645 
210 644 
209 642 

c 229 669 

c, 223 661 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
I 
0 
0 
0 

TP 4 206 1106 35 flIN ss 10 

208 641 
207 640 
206 638 
205 637 
204 (536 
203 634 
202 633 
201 632 
200 630 
199 629 
198 628 
197 626 
196 625 
195 624 
194 622 
193 621 
192 620 
191 610 

-190 617 
-189 616 
-188 614 
-187 613 
-186 612 
-185 & l o  
-184 609 
-183 608 
-182 606 
-181 605 
-180 604 
-179 602 
-178 601 
-177 600 
-176 598 
-175 597 
-174 596 
-173 594 
-172 593 

171 592 
-170 5QO- 
-169 589 
-160 588 
-167 586 
-166 585 
-165 584 

0 
0 
0 
0 
1 
1 
0 
0 
0 
0 
2 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
a 
3 
7 

-164 583 16 
-163 581 16 
-162 580 17 

CH 

-1 56 
-155 
-154 
-153 
-152 
-151 

-- MEV CTS 

372 2 
57 1 5 
369 1 
568 1 
567 0 
365 1 

.---Io-- 

-150 564 P, 
149 5 6 r  0 
148 561 0 

-146 359 3 
-145 557 2 
-144 536 5 
-143 355 4 
-142 553 11 
-141 552 11 
-140 551 257 
-139 549- 20 
-138 548 20 
-137 347 10 
-136 945 12 
-135 944 14 
-134 543 4 
-133 541 5 

-131 539 4 
-130 537 12 
-129 536 7 
-128 53s 23 
-127 533 48 
-126 532 65 
-129 531 113 
-124 529 140 
-123 528 152 
-122 327, 184 @ 

-121 525 142 
-120 524 129 
-119 523 84 
-118 521 36 
-117 520 31 
-116 519 16 
-115 517 18 
-114 516 7 
-113 51s 3 
-112 513 3 
-111 512 2 

147 560- 0 

-132 540, 2 

-110 5 1 L  0 
-161 579 0 19' 109 509 0 
-160 577 1 1  108 508 1 
-159 576 14 107 507 1 
-158 575 2 106 506 0 
-157 573 4 103 504 1 

132- 146 172- 190 130- 170 
24 1 242 244 

- -1 - 
c 

104 503 
103 302 
loa 300 
101 499 
100 498 
99 496 
98 495 
97 494 
96 492 
95 491 
94 490 
93 488 
92 487 
91 486 
90 404 
89 483 
88 482 
87 480 
a6 479 
85 478 
04 476 
83 475 
82 474 
81 472 
80 471 
79 470 
78 468 
77 467 
7L 4&b 
75 464 
74 463 
73 462 
72 460 
71 459 
70 458 
69 456 
60 455 
67 454 
66 492 
65 451 
64 430 
63 440 
62 447 
61 446 
60 444 
59 443 
S8 442 
57 440 
56 439 
55 438 
54 436 
53 435 

0- 

2 
0 
0 
0 
0 
0 
0 
0 
0 
2 
0 
0 
1 
1 
0 
0 
2 
0 
2 
3 
5 
0 
3 
b 
1 
2 
1 
0 
0 
1 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
1 
0 
0 
1 
0 
0 
0 

0 
0 

52 434 
51 433 
50 431 
49 430 
48 429 
47 427 
4b 426 
45 423 
44 423 
43 422 
42 421 
41 419 
40 418 
39 417 
38 415 
37 414 
36 413 
35 411 
34 410 
33 409 
32 407 
31 406 
30 405 
29 403 
28 402 
27 401 
26 399 
25 398 
24 397 
23 395 
22 394 
21 393 
20 391 
19 390 
18 389 
17 387 
16 306 
13 383 
14 383 
13 382 
12 381 
11 379 
10 378 
9 377 
8 375 
7 374 
6 373 
3 371 
4 370 
3 369 
a 367 
1 366 

0 
0 
1 
O I  
0 
0 '  
1 1  
1 :  I 
1 
0 
3 
3 
1 
2 
0 
2 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
1 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 :  

0.: 
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, \  
17-DEC-90 TMA C o r p o r a t i o n  582-223 TP 
11 42.54 A l p h a  S p e c t r o s c o p y  QC 3841-43835 

@ \ v \ ‘ ! 8 V i 8 W . d w  h t 8  /?7/qD I ASPEC V 2.09, 

~ Counted on SS 13 1041 33 minutes  
OM1 348 203 90 ++***++*++*~*~****** ’. Zero t i m e  348 203 90 +j) RECALCULATED DATA ** 

++*********-**w***** c = =  OM7 o f  s t d  348 118 90 
5ep t i m e  0 000 0 C h e m i c a l  y i e l d  

T r a c e r  - Am243 (H-El-A-(S) 263.930-e9 1 
9 77 Dpm X 0.9999 = 9.77 Corr. t r a c e r  DPM -...---- 

G C h a n n e l s  113-134* 
B k g  CPM 0.00497 ( o n  343 006 90 f o r  2416 00 Min. 

Gross c n t s  1630 
Background 5 
N e t  c o u n t s  1625 2 5% I 

C 
Divisor 1 6640E+02 ( n e t  c o u n t s  / c o r r  t r a c e r  DPM) 

D e t  EQQ 0 2788 
C Y i e l d  0 5731 ( n e t  c o u n t s )  1 ( e W .  x cow. t r a c e r  DPH X t i m e )  

C 

Channels  133-147* 175-102 132-172 c Bkg CPM 0 00248 0 00000 0 00124 

Gross c n t r  la 1 13 
Background 3 0 1 
Tl’eCQr C t S  3 0 0 0 1 0 
N e t  c o u n t s  6 4 1 1 11 4 

Decay c o r r  1 0000 1 0000 1 0000 

c. 
c. 

c Brnch r a t i o  1 0000 1 0000 1.0000 

Lambda ( 4  0291E-06) ( 4  2525E-03) ( 1  0632E-04) 

p C i  Err  2 167E-02 5 416E-03 2 171E-02 

Limitng V l u  C 3 41E-02 C 7 18E-03 C 4 77E-02 
MDA 2 19E-02f 1 26E-02 1 26E-02 

c 
”, 

I 413 ‘u 



0 0  '- 0 0  
0 0  
0 0  

256 703 
255 702 

I 254 701 
Q?t 253 699 

252 698 
231 696 

I 250 695 
249 694 
248 692 

, c 247 691 
246 690 
245 6W c 244 687 
243 686 
242 684 ' c 241 683 
240 602 
239 600 

237 678 
236 676 c 235 675 
234 674 
233 672 c 232 671 

c 230 679 

228 669 
227 664 

, c 226 663 
225 661 
224 660 

222 6S7 
221 656 

219 633 
218 652 c 217 651 
216 649 

c 214 647 
213 643 
212 644 c 211 643 

~ 210 641 

c 223 699 

c 220 695 

213 648 

209 640 I C  

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

CH MEV CTS - 
208 639 
207 637 
206 636 
205 634 
204 633 
203 632 
202 630 
201 629 
200 628 
199 626 
198 625 
197 624 
1% 622 
195 621 
194 620 
193 618 

-192 617 
-191 616 
-190 614 
-189 613 
-188 612 
-187 610 
-106 609 
-105 608 
-104 604 
-183 605 
-182 604 
-181 602 
-180 601 
-179 599 
-178 598 
-177 597 
-176 595 
-175 594 

174 593 
173 591 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

-172 S9- 0 
-171 589 
-170 587 
-169 586 
-168 585 
-167 583 
-166 502 
-165 581 
-164 979- 
-163 978 
-162 377 
-161 579 
-160 574 
-159 573 
-150 371 
-157 570 

0 
0 
0 
0 
2 
1 
1 
1 
1 
1 
0 
0 
0 
1 
1 

242 

CH MEV CTS 

-156 568 1 
-153 567 1 
-154 366 0 
-153 564 1 
-152 363 1 

131 562 0 
150 360 0 
149 559 0 
148 558 0 

-147 5 5 c  0 
-146 555 0 
-145 554 0 
-144 332 2 
-143 531 0 
-142 550, 
-141 548 
-140 547 1 
-139 346 1 
-138 544 0 
-137 543 2 
-136 542 2 
-133 54% 
-134 339 8 
-133 338 10 
-132 536 17 
-131 535 38 
-130 333 81 
-129 532 130 
-128 531 171 
-127 529 230 
-126 528 246- 
-12s 527 208 
-124 52P 141 
-123 524 117 
-122 523 77 
-121 521 59 
-120 520 41 
-119 319 27 
-118 517 12 
-117 516 7 
-116 519 3 
-119 513 2 
-114 S12 5 
-113 5 1 L  0 

112 SO9 0 
i l l  508 1 
110 307 0 
109 SO5 0 
100 SO4 0 
107 SO2 1 
106 so1 1 
103 500 0 

-.-- 

:- 

241 244 
133- 147 173- 192 132- 172 

I ci 

CH IIEV CTS CH MEV CTS 

104 498 
103 497 
102 496 
101 494 
100 493 
99 492 
98 490 
97 489 
96 488 
95 486 
94 4B5 
93 484 
92 482 
91 481 
90 480 
89 478 
88 477 
87 476 
86 474 
85 473 
84 471 
83 470 
a2 #V 
81 467 
80 #6 
79 465 
78 463 

76 461 
75 439 
74 458 
73 457 
72 453 
71 434 
70 453 
69 451 
68 450 
67 449 
66 447 
63 446 
64 445 
63 443 
62 442 
61 441 
60 439 
59 430 
58 436 
57 435 
56 434 
SS 432 
54 431 
53 430 

n 462 

0- 

0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 

52 428 
51 427 
30 426 
49 424 
48 423 
47 422 
46 420 
45 419 
44 418 
43 416 
42 415 
41 414 
40 412 
39 411 
38 410 
37 408 
36 407 
33 405 
34 404 
33 403 
32 401 
31 400 
30 399 
29 397 
28 396 
27 395 
26 393 
23 392 
24 391 
23 389 
22 308 
21 387 
PO 385 
19 384 
18 383 
17 381 
16 380 
15 379 
14 377 
13 376 
12 375 
11 373 
10 372 
9 370 
8 369 
7 368 
6 366 
5 365 
4 364 
3 362 
2 361 
1 360 

0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 '  
0 
0 ,  
0 
0 
0 
0 '  
0 
0 
0 '  
0 
0 1  
O !  
0 
0 
O i  
1 
O f  
0 '  
0 
0 "  
0 :  
0 
0 

0 
1 1  

0 O I  
0 
o t  

243 
113- 134 

\r 
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-- --- # \ S * r r w f z U C 1 I \ Y  

Counted on SS 26 1060 47 m i n u t e s  
OMT 5 205 91 

Zero t i m e  1 000 90 , 

C 0 

5 076 91 '? 
J CMT o f  s t d  , 

0 000 0 
r* OSep 
3 

.a 

Chemical  y r e l d  
.q 

T r a c e r  - Am243 (H-Et-A-(S) 263 950-89) ------------ 9 77 Dpm X 0 9999 = 9 77 C o w .  t r a c e r  DPM %., 

C h a n n e l s  113-133 4 

Bkg CPM 0 00139 (on 1 0 1 0  91 Qor 2868 38 Min 
r 
I < Gross c n t r  2619 

Background  1 
N e t  c o u n t s  2618 1 9y. 

>-) 

D i v i s o r  2 6808E+02 ( n e t  c o u n t s  / corr  t r a c e r  DPM) 
b e t  Eff  0 2661 

Y i e l d  0 9500 ( n e t  c o u n t s )  / (e++ x c o r r  t r a c e r  DPM x t i m e )  ") 

------ ----.. C 

C Bkg CPM 0 00279 00070 0 00174 
C h a n n e l s  134-148 1 6-193 133-173 

Gross  c n t s  1313 0 2051 

T r a c e r  c t s  4 0 0 0 2 0 
N e t  c o u n t s  1306 36 -1 1 2047 43 

c B a c k g r o u n d  3 1 2 

Lambda ( 4  029lE-06) ( 4  252SE-03) ( 1  0632E-04) 
cq 

Decay c o r r  0 9985 0 2000 0 9613  c Brnch r a t i o  1 0000 1 0000 1 0000 

DPM o f  a l i q  4 879OE+OO -1 7931E-02 7 9416€+00 

Dpm/smp 1 4 8790E+OQ -1 7931E-02 7 9414E+OO 
A l i q u o t  1 0000€+00 1 0000E+00 1 0000E+00 

c 
p C i  /smpl 2 198E+00 -8 077E-03 3 577E+OO e -----ow------- - ------- *-------------==---a 

0 
1 s igma E r r  3 4% 100 ox a 9% 

2 s igma E r r  6 8% 200 ox 5 9% 

p C i  Err 7 418E-C;l 8 078C-03 1 OSlE-01 -- -- --- - ------- -- 
p C i  E r r  1 484E-01 c* 1 616E-02 2 101E-01 

L i m i t n g  V l u  < 2 32E+00 < 1 33v02 C 3 73E+OO 



-- --- _ _ - - _  -I 
1060 47 m i n u t e r  r GMT 5 205 91 - C o u n t e d  on SS 26 

Z e r o  time 1 000 90 

c CMT o f  r t d  5 076 91 

C 

cxa 0 000 0 Chemical y i e l d  
e 
L 

Tracer - Am243 (H-El-A-(5) 263 950-89) 

c 

c Gross c n t r  2619 \ 

Background 1 
Net counts 2618 1 9y. e 

C 
Det E f f  0 2661 P 

9 77 Dpm X 0 9999 = 9 77 Cow.  t r a c e r  DPM 
a sep t ime 
--------.-. 

Channels 113-133 
Bkg CPM 0 00139 (on  1 010 9 1  f o r  2868 38 Min. 

@ 

c 

'c 

D i v i s o r  2 6808E+02 ( n e t  counts  / c o r r  tracer DPM) 

c Y i e l d  0 9500 (net counts) / ( e * $  x c o w  t r a c e r  DPM X time) - 
I 

-I--- 

G 
I 

Channels 134-148 1 6-193 133-173 c B k g  CPM 0 00279 00070 0.00174 

G r o s s  c n t s  1313 0 2051 

I Tracer c t s  4 0 0 0 2 0 
N e t  c o u n t s  1306 36 -1 1 2047 45 

c Dockground 3 1 2 

Lambda ( 4  O291E-06) ( 4  2325E-03) ( 1  O632E-04) 
0 9985 0 20130 0 9615 

(' Brnch  r a t i o  i 0000 1 0000 1 0000 

c DPM o f  a l i q  4 8790E+00 - 1  7931E-02 7 9416E+OO 
A l i q u o t  1 OOOOE+OO 1 0000E+00 1 0000E+00 

D p d s m p  1 
6 

4 (3790E+OO -1 7931E-02 7 9416E+00 

c 



0 0  

0 0  
, 0 0  ' 256 700 

Q 0 0  

- 

55 699 
54 697 
53 696 

252 695 
251 693 

I 250 692 
249 691 ~ 

248 689 c 247 680 
246 687 
245 685 c 244 684 
243 683 

, 242 601 c 241 680 
240 679 
239 677 

' c 238 676 
237 675 
236 673 c 235 672 
234 671 
233 670 

231 667 
c 232 668 

227 662 c 226 660 
225 659 
224 658 c 223 656 
222 655 
221 654 c 220 652 
219 651 
218 650 c 217 648 
216 647 
215 646 c 2 1 4  644 
213 643 
212 642 

G 211 640 
I 210 639 

I 

209 638 5 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

~ _ _ _  ~ 

208 636 
207 635 
206 634 
205 632 
204 631 
203 630 
202 628 
201 627 
200 626 
199 624 
198 623 
197 622 
196 620 
195 619 
194 618 

-193 616 
-192 615 
-191 614 
-190 612 

-188 610 
-187 608 
-186 607 
-183 606 
-184 604 
-183 603 
-182 602 
-101 600 
-180 599 
-179 998 
-178 596 
-177 595 
-176 594 

173 592 

-173 590 
-172 588 
-171 587 
-170 586 
-169 584 

- is9 611 

174 591- 

0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
3 

-168 583 40 
-167 582 107 
-1&6 580 303 

-156 567 3 
-155 946 4 
-154 564 3 
-193 563, J- 

132 562 2 
151 560 2 
150 559 3 
149 5 3 8 ,  c 1 

-140 556 1 
-147 355 9 
-146 394 13 
-145 532 39 
-144 551 62 
-143 550- 118 
-142 948 208 
-141 547 234 - 
-140 346 215 
-139 544 153 
-138 543 109 
-137 942 66 
-136 540 48 
-135 339 26 
-134 538 l k  
-133 5 3 r  8 
-132 333 14 
-131 534 19 
-130 532 35 
-129 331 65 
-128 530 118 
-127 928 270 
-126 527 396 
-125 526b 457' 
-124 524 383 
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